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The Transportation Test Center: 
A Sign of Rail Progress 


Edward J. Ward 


Evidence of the resurgence of rail transport can be seen 

in many places: ConRail’s track rehabilitation in the 
northeast; sophisticated new automated classification 
yards such as those of the Santa Fe at Barstow, California, 
the Southern Pacific at Colton, California, and the South- 
ern at Sheffield, Alabama; new subways under construc- 
tion in Washington, Baltimore, and Atlanta; and major 
media advertising campaigns by the railroads. 

But nowhere is there better evidence than in the range- 
land northeast of Pueblo, Colorado. There in the shadow 
of Pikes Peak, where cattle grazed a few years ago, is the 
Transportation Test Center of the U.S. Department of 
Transportation. Here the latest developments in railroad 
and transit technology are tested under almost every con- 
ceivable operational condition, including accidents. The 
test center, managed by the Federal Railroad Administra- 
tion (FRA), is fast becoming to rail technology what 
Cape Canaveral is to space technology. Space age instru- 
mentation and data acquisition equipment can be found 
on test trains, along the test tracks, and in the laboratory. 

Ground was broken for the first test facility in August 
1970, and in the 6% years since more than $52 million 
has been invested in test and support facilities. The cen- 
ter has available 130 km? (50 miles) leased from the 
state of Colorado at a cost of $10 for 50 years (Figure 1). 
The present facilities occupy little more than half the 
area, leaving room for future expansion. 

Employment has reached about 350. About 325 are 
employed by the operations and maintenance contractor 
and the remainder by the government. 


The author is Rail Transport Specialist on the staff of the Trans- 
portation Research Board. 
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The center is playing a major role in fostering coopera- 


tion between the government and the rail industry. From 
the time the center was started, the U.S. Department of 
Transportation planned for its use by private industry as 
well as by government. Industry leaders have recognized 
the test center as an invaluable development tool, the 
like of which has never before been available to either 
carriers or suppliers. Industry has not been content just 
to use the available facilities, but has assisted in planning 
for new facilities, obtaining construction materials, and 
lending of test equipment. 

Such participation has made possible an early start-up 
of the newest test track, the Facility for Accelerated Ser- 
vice Testing (FAST). FAST is designed to replace the 
railroad practice of putting a limited number of track or 
equipment components into service and observing their 
performance for 10 to 20 years. This test track is a 
7.7-km (4.8-mile) loop with 22 sections, each containing 
a different combination of track components. For 16 
hours a day, 5 days a week, an 8600-Mg (9500-ton), 75- 
car train circles the loop at speeds as high as 72 km/h (45 
mph), subjecting the track to more than 272 Tg (300 
million gross tons) a year. This is the equivalent of ap- 
proximately 10 years of experience on the most heavily 
used main lines in North America and will thus provide 
life testing of both track and cars in one-tenth or less of 
the time it would take in revenue service. The test train 


Results of a locomotive/caboose test. 
The caboose traveled up and over the 
hopper car. 


runs from 3:00 p.m. to 7:00 a.m. so that the daytime can 
be used for inspecting, maintaining, and turning the train 
around so the wear will be equal in both directions. 

FAST could not have come into existence within sev- 
eral years of the time it did except for extraordinary help 
from both rail carriers and suppliers. A preliminary plan 
for FAST was developed by the Association of American 
Railroads for the FRA. The railroad’s enthusiasm for a 
test facility that could compress 10 years of operation 
into a year of test was clearly expressed when Stanley 
Crane, president of the Southern Railway Company, 
urged an immediate construction start without waiting 
for a government budget request to proceed through all 
the levels of approval that could have taken years. Con- 
sequently, the railroad industry supplied most of the 
track components and ballast along with the locomotives 
and cars, while FRA funded construction and is funding 
operation out of funds on hand. 

With the opening of FAST in September 1976, the 
center’s rail test tracks now total approximately 35 km 
(22 miles). Other test facilities include a dynamics 
laboratory for vibration testing of cars and locomotives 
and a flame test facility to test thermal insulation coat- 
ings of tank cars that carry hazardous materials. The test 
tracks include a transit track built by the Urban Mass 
Transportation Administration. UMTA also shared in the 
cost of constructing the dynamics laboratory. 


Of all the tests that have been run at the center, the 
most spectacular was the crash of a locomotive into a 
standing train and caboose. The speed was 48 km/h (30 
mph) when the locomotive struck the $6.3-Mg (40-ton) 
caboose and drove it up on top of the hopper car in front 
of it. In an actual accident, occupants of either locomo- 
tive or caboose would have been seriously or fatally in- 
jured. This was the highest speed in a series of impact 
tests that were run to study vehicle crashworthiness and 
provide information for the design of safer locomotive 
cabs. The data accumulated from cameras, accelerome- 
ters, and strain gauges have been used to verify mathemat- 
ical models so that new locomotive cab and car designs 
can now be tested in a computer without having to de- 
stroy equipment. This program is a cooperative one, 
sponsored by the Brotherhood of Locomotive Engineers, 
the Association of American Railroads, and FRA. 

Other crash tests have simulated impacts of tank cars 
in the switchyard. A test, run in October 1976, gives a 
good example of what can happen in a switchyard when 
things go wrong. A 113 550-liter (30 O00-gal) water- 
filled tank car, coupled to a hopper car on one end, was 
struck by another hopper car (pushed by a locomotive) 
on the other end, simulating an attempt to couple at too 
high a speed. At impact, the hopper car body was lifted 
off its trucks and impaled the end of the tank car, send- 


ing torrents of water cascading onto the track. If the 
tank car had contained flammable or explosive liquids, 


the result of such a switching impact could have been 
disastrous. Tank car fires and explosions have devastated 
large areas around rail yards, and poisonous gas leaking 
from ruptured tanks has forced evacuation of a whole 
town. The towns of Crete, Nebraska, and Laurel, Missis- 
sippi, among others, have experienced such catastrophes 
in recent years. 

Analysis of the way in which failure occurs in these 
staged tank car accidents will bring improved designs and 
better protection against such accidents. This, too, is a 
cooperative program of the Association of American 
Railroads, the Railway Progress Institute, and FRA. 

Freight equipment tests do not represent all the activ- 
ities at the test center; transit and, until recently, ad- 
vanced design ground systems have occupied a large share 


of the center’s investigations. The first high-speed test 
track, the linear electric motor research vehicle facility, 
which was opened in 1971, is still in use. This isa 10-km 
(6.2-mile) railroad track, conventional in design, except 
for unequaled accuracy in alignment and the presence of 
a vertical aluminum fin down the center fastened to the 
crossties. In 1974, this track was the scene for setting the 
world speed record of 411 km/h (255.4 mph) for steel 
wheels on steel rails. The record was set by an unmanned, 
streamlined rail car propelled by a linear electric motor, 
of which the vertical aluminum fin is part. The record- 
setting run was preceded by a dozen runs of more than 
321 km/h (200 mph), which provided not only data on 
linear electric motor performance but also valuable in- 
sights into rail dynamics. Data collected during these 
runs showed a ride smoothness that surprised even the 
Budd Company, designer of the rail car suspension, which 
was an off-the-shelf passenger car truck with the stiffness 
of elastomer springs changed. 

The second facility built is the UMTA rail transit test 
track. The 15-km (9-mile) oval has been used continually 
since it opened. Until the railroad test tracks were com- 
pleted, both railroad and transit vehicles were tested 
there. Sometimes transit testing was carried out during 
the day and railroad testing at night. 

The first international railroad test was run on the 
transit loop. A Canadian consortium brought a proto- 
type of a new high-speed passenger train to the center. 
This train ran more than 32 000 km (20 000 miles) in 6 
weeks—exceeding 1610 km (1000 miles) per day. Last 
year, Amtrak ran a similar 16 000-km (10 000-mile) test 
program on its new passenger cars before putting them 
into service. Earlier, Amtrak, together with the locomo- 
tive manufacturer, ran tests of a new high-speed passen- 
ger locomotive truck to investigate the forces imposed 
on the track. 

Two manufacturers of freight car trucks, ASF and 
Dresser Industries, have run ride quality and other tests 
on proprietary designs of new trucks. Both manufac- 
turers brought their own trains consisting of the car with 
the experimental trucks and supporting instrumentation 
cars. In such cases, the role of the test center is one of 
technical and logistical support. The test data are owned 


The aerial view of the Test Center 
shows Pikes Peak in the distance. 
The access bridge in the foreground 
crosses the Linear Induction Re- 
search Vehicle Track and the 
Tracked Levitated Research Vehi- 
cle Guideway. The large buildings 
are, from left, the Central Services 
Building, the Rail Dynamics Labo- 
ratory, the Project Management 
Building, and the Operations Build- 
ing. Railroad test tracks are in the 
right background. 


by the company conducting the tests and are not dis- 
tributed by the government. 

The transit test programs run by the contractors for 
UMTA include the state-of-the-art cars and standard 
light rail vehicle by Boeing-Vertol and the energy storage 
cars and gas turbine-electric cars by Garrett Corporation. 
The state-of-the-art cars represent the best\transit car 
possible with off-the-shelf components. The standard 
light rail vehicle is a modern articulated surface transit 
car. Boston and San Francisco have them on order (see 


Transportation Research News, September-October 1976). 


The gas turbine-electric cars are designed for service 
such as that on the Long Island Rail Road, where elec- 
trification has not been extended to the outer end of the 
commuter runs and passengers have to change from elec- 
tric to diesel trains at an intermediate station. The new 
cars Can run straight through by switching to gas turbines 
at the end of the third rail. 

The stored energy system was tested on two New York 
City subway cars and consists of flywheels, which oper- 
ated in a vacuum (to lower aerodynamic friction), are 
spun up to speed during braking, and return energy to the 
traction motors during acceleration. Power costs are re- 
duced and the energy of braking is not dissipated as heat, 
which affects other car equipment and raises the tempera- 
ture in subway tunnels. 

The Rail Dynamics Laboratory is only partially com- 
plete, but test programs have been run on its vertical 
shaker. The shaker simulates track conditions by subject- 
ing rail cars to vibration over a wide variety of frequen- 
cies and amplitudes. The roll, bending, and other move- 
ments of the car are measured by instruments that feed 
their signals to a special computer. The computer records 
and analyzes the data and feeds back control signals to 
the shaker. Piggyback trailers have been tested to investi- 
gate actions of the flatcar and of the highway trailers on 
it. The purpose is to reduce damage from vibration and 
swaying. The U.S. Department of Agriculture is inter- 
ested in the possibility of reducing damage to fresh fruits 
and vegetables. 

The U.S. Department of Defense has sent a series of 
hazardous material cars (including cars for carrying nu- 
clear fuel) to the test center for stability testing as a pre- 
caution to ensure safe movement of such materials. 

The operation of a torch test facility is another part 
of the tank car safety project. Sections of steel tank wall 
plates, coated with thermal insulation, are subject to high 
temperature flames to determine the added protection 
to the lading. That is, How much longer will a coated 
tank keep the contents below the temperature at which 
they will get hot enough to explode? Models of tank 
cars can also be tested for other aspects of safety, such as 
improved vent valves. 

Other countries are interested in the test center facili- 
ties and operations for possible use or as guidance in de- 
veloping their own test centers. The Canadians are study- 
ing their requirements to determine whether they should 
build their own or arrive at an agreement for long-term 
use of the center. The West Germans are planning a 
ground transportation test center near Donnaureid in 


7 Comparative ride quality charac- 
teristics are tested of the Canadian 
LRC (Light, Rapid, Comfortable) 
high-speed prototype coupled toa 
bi-level Amtrak coach. 


2 Atrailer train car loaded with 
highway trailers undergoes vertical 
shaking tests in the Rail Dynamics 
Laboratory. 


Bavaria and have sent a group to the test center to get in- 
formation to use in their planning of facilities. 

The only country with a test center of the capability 
of the Transportation Test Center is the USSR. The 
Russian center is part of a large research complex includ- 
ing a number of laboratories. Even though the Russian 
center was begun in the 1920s, the full-scale test facilities 
have been surpassed by those at Pueblo. 

The question is often asked, When will the test center 
be finished? The answer is, If all goes well, never! As 
technology progresses and the rail industry progresses, 
new opportunities will arise and new kinds of testing and 
new facilities will be needed. When new test facilities 
are no longer needed, stagnation will have set in. 


A Review of 
TRB Activities: 


Joint Development 
and Value Capture 


Robert J. Harmon 


Dramatically increasing financial constraints, coupled 
with a strong concern for the physical environment, have 
prompted transit planners and others to explore joint de- 
velopment and value capture. Transit-area joint develop- 
ment is the multiple use of transportation corridors and 
station and stop areas to gain the greatest economic re- 
turn on public transit investment and to achieve an im- 
proved environmental relation between transportation 
and adjacent land uses. Value capture is the returning to 
the public a portion of the increased value that attaches 
to private property by virtue of the development, with 
public tax money, of a public facility. 

The TRB Committee on Joint Development of Land 
and Transit Systems is studying these two concepts. The 
committee held a regional conference November 4 and 5, 
1976, on the application of these concepts in Dade 
County, Florida. The conference attracted 51 people 
representing cities, states, transit officials, universities, 
consultants, and the U.S. Department of Transportation. 
The conference program is summarized below. 


The author is the managing principal of Robert J. Harmon and 
Associates, Inc., Washington, D.C., and chairman of TRB Com- 
mittee on Joint Development of Land and Transit Systems. 


An undercover transit station incorporated in a residential 
and retail complex. 


1. William Miller, director, Mass Transit Division, 
Florida Department of Transportation, gave the welcom- 
ing address and described his agency's program and out- 
look toward regional mass transit in general and joint 
development in particular. 


2. John Dyer, transportation coordinator, Dade County 
Office of Transportation Administration, reviewed the 
status of the county’s regional transit system development 
program and described the role that joint development 
and value capture will play in the financing and imple- 
mentation of the program. 


3. Kent Watkins, School of Business and Organiza- 
tional Sciences, Florida International University, de- 
scribed the history of joint development in Florida and 
highlighted the findings of the recent Governor's Task 
Force Committee on Mass Transit and Highway Improve- 
ment Financing in the State of Florida. 


4. Charles J. Schimpeler, Kaiser Transit Group, sum- 
marized Kaiser’s recent alternative analysis that took into 
account detailed socioeconomic impact criteria, including 
joint development. 


5. Reginald Walter, director, Dade County Planning 
Department, addressed the regional policy context of 
joint development and the need for close coordination 
between the transit system development activities and 
the local community planning process. 


6. Simon Zweighaft, manager, Project Development, 
Office of Transportation Administration, presented a 
station-by-station status report on the urban develop- 
ment opportunities represented by the Dade County re- 
gional transit system. In addition, he summarized the re- 
sults of the Dade County systemwide joint development 
and value capture program report recently presented to 
UMTA as part of its section 3 capital grant request. 


7. Stephen Lee, Dade County Legal Department, 
outlined the enabling statutes and constraints of planning 
joint development in Dade County and also discussed the 
significance of the tax increment financing referendum 
that had failed in the last election. 


8. Lucius Williams, Miami Downtown Development 
Authority, and other representatives of the Office of the 
Miami City Manager discussed the importance of joint 
development to the achievement of the current CBD de- 
velopment plans in Miami. 


9. Douglas Rochester, Toronto Transit Commission, 
presented a slide program on the historical land develop- 
ment changes that have occurred in the Toronto region 
as a result of the transit planning program. He emphasized 
that at least 5 years of service and 20 000 patrons were 
needed to support retail activities in the area of a transit 
station. His extensive personal knowledge enabled him 
to answer specific questions regarding the political con- 
text and the negotiations that were needed to secure the 
first joint development project commitments that now 
produce between $2 and $3 million in annual lease reve- 
nues to the system. 


10. Carl Sharpe, Rice Center, discussed the activities 
of the national joint development and value capture team. 
He reviewed the results of the Dade County study in re- 
lation to other developments in the United States during 
the last 10 years and outlined anticipated developments 
during the next few years. He emphasized the need for 
front-end capital and the importance of establishing de- 
velopment and ridership patterns early in the develop- 
ment of the system. 


11. Robert Harmon, Robert J. Harmon and Associates, 
presented a slide show on the evolution and various results 
of joint development planning and development activity 
in the United States and Canada during the last 15 years. 


He emphasized the role of public policy and greater co- 
operation with the private sector. 


12. Stephen Carter, Stephen Carter and Associates, 
and Larry Schulman, UMTA, led the workshop sessions, 
which focused on legal, federal, state, and local policy 
issues and fiscal and community design considerations. 


13. Fred Jones, chairman, Florida House Transporta- 
tion Committee, outlined the state’s progress in effective 
legislation to protect the environment and encourage ef- 
ficient and attractive forms of urban development. 


14. Ralph Posten, chairman, Florida Senate Transpor- 
tation Committee, and David Calles, legal counsel to the 
Rice Center Joint Development and Value Capture Team, 
exchanged differing views of the best course of legislative 
and administrative action to encourage joint develop- 
ment. They agreed on the need for and value of joint de- 
velopment, but differed on the method and level of pub- 
lic funding. 


15. Larry Shulman presented a review of the progress- 
and program-reporting requirements of current joint de- 
velopment and value capture programs of UMTA. He felt 
that the entire exchange among local, state, and federal 
officials was critically needed. 


Because of the continued, growing interest in the sub- 
ject, the committee held a successful session at the TRB 
Annual Meeting in January 1977 and plans to hold a con- 
ference during 1977 on the joint development and value 
capture aspects of downtown people movers. This meet- 
ing will be held in one of the cities selected by UMTA for 
a downtown people mover project. 


FROM NEW YORK 
TO TOKYO 


THIRTEEN HOURS 
IN THE 
JUNIOR JUMBO 


Hugh M. Gillespie 


“This is a real hot rod. All it needs now are mag wheels 
and racing stripes.’ 

This was no 17-year-old high school junior speaking. 
Immaculate and distinguished in his four-striped uniform, 
Captain James (Neil) King was singing the praises of the 
Pan American 747SP that was taking us on a marathon, 
yet routine, 13-hour nonstop flight from New York City 
to Tokyo, Japan. 

But his comparison and his enthusiasm were justified. 
The Boeing 747SP (for special performance) is basically 
a standard 747 design, which has been chopped and 
channeled and subjected to the same type of treatment 
usually meted out to a 1957 Chevy. Only the raccoon tail 
was missing. 

Thirteen-hour commercial flights are not too common 
in today’s jet age. Having endured a variety of transat- 
lantic flights of this duration and longer back in the days 
of the DC6 and the Constellation, | was curious to see 
whether the improvements in comfort and service during 
the last 2 decades could offset the tribulations of my nat- 
ural aging process. Also, having read and heard a num- 
ber of horror stories about poor service, unclean wash- 
rooms, and flight attendants suffering from battle fatigue 
during the teething days of the nonstop New York-Tokyo 
service, | was interested in seeing for myself how things 
had improved. 

So there we were, rolling on the runway of New York’s 
Kennedy Airport, half an hour late due to a balky escape 
hatch mechanism in one of the doors. It seemed as if 
the 747SP was trying to make up the lost time before we 
were over the airport boundary; it left the ground and 
headed for its 13 700-m (45 000-ft) operating altitude 
with none of the usual ponderous, deliberate fight against 
gravity that is a characteristic of the standard 747 and 
other wide-bodied planes. 

The interior of the plane seemed little different from 
its big brother, the regular 747. Walking the length of 
the passenger cabin, however, | became aware that some- 
thing was missing—about 15 m (50 ft) of fuselage! The 
SP is not only 15 m shorter but also 23 Mg (50 000 Ib) 
lighter than the 747, which means that it can fly farther 
while taking off at 57 Mg (125 000 Ib) less maximum 
takeoff gross weight. 


71 The Churchill River in Northern 
Manitoba, Canada, from 15 km up. 
2 Two hostesses serve dinner at the 
four tables in the upper deck. 


3 The forward galley is connected 
directly by elevator to the upper 


deck restaurant. 
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This is not just a simple ‘‘cut-and-shut” operation. 
The SP is not a conversion, but is built from the ground 
up. Although 92 percent of the SP’s structure is identical 
or similar to that of the basic 747, it has new vertical and 
horizontal tail extensions, rudder sections, wing trailing 
edge, and leading edge flap structures and a new section 
of fuselage just forward of the tail. 

These exterior changes do not affect the passenger 
facilities, which include, in the Pan American version, a 


- separate dining room for first-class passengers in the upper 


lounge. As we reached operating altitude, passengers 
were strolling through the aisles with plenty room to 
stretch. A post-New Year jull was the cause of the plane 
being about half empty. 

We left the United States at Niagara Falls on a day in 
which Buffalo was bathed in winter sunshine, unaware 
of the snowstorm that was waiting to strike 2 days later. 
We were over North Bay, Stirling, and Kapuska, over the 
northern border of Saskatchewan, and into Canada’s 
Northwest Territories while lunch was served, and the 
first of two movies screened, largely ignored by the pas- 
sengers. 

Leaving the icebound expanse of Great Slave Lake be- 
hind, we passed Fort Simpson and the Horn Mountain 
range; the territory beyond the Arctic Circle was barely 
visible to the north. We crossed the Mackenzie Moun- 
tains into the Yukon—no sign of Sergeant Preston—and 
flew back across the U.S. border into Alaska. 

The sun was setting as we cleared Fairbanks; Mount 
McKinley was just perceptible off our port side. Most of 
the passengers settled down for what they imagined 
would be a good night’s sleep, only to be awakened as 
the sun rose again about a couple of hours later. 

Just as the first signs of cabin fever were beginning to 
surface among the more wakeful passengers, dinner was 
served. A leisurely wash and brush up, a stroll up the 
spiral staircase to the dining room, and a good meal and 
conversation with the fellow occupants of a table for 


Out to lunch—only a few first-class 
passengers are left in the cabin while 
sixteen others enjoy dinner in the 
upper deck restaurant. 


four erased the fatigue of the elasped 9 hours, and, with 
the new day, recharged our mental batteries for the last 
leg of the flight into Tokyo. 

| found Captain King chatting with his wife in the 
first-class cabin. This flight, it transpired, was his last 
after a 36-year career with Pan American, and Mrs. King 
was traveling with him before they settled in Miami, 
where they plan to play alot of tennis. Captain King 
has flown every plane operated by Pan Am since 1940, 
but he likes the 747SP the best, because of its ease of 
handling and reliability. 

As we cruised along 15 km (9 miles) over the Bering 
Sea, with Russia’s Kamchatka Peninsula off to the right, 
the first flaws in the passenger composure began to show. 
Ten hours of confinement in one space, no matter how 
luxurious, takes its toll, and the decibel count of crying 
babies and bottles clinking from the galley began to rise. 
Several of the passengers seemed determined to sleep for 
the rest of the way, even if their slumber was due to the 
liberal cabin service. Others wandered around aimlessly, 
looking at their watches every few minutes. 

My own impression, which | suspect was shared by 
the majority of the passengers, was that the last hour or 
so was as long as the rest of the trip. Fatigue, disorienta- 
tion due to constant change in time zones and crossing 
the international date line, and a certain degree of bore- 
dom combined in a general feeling of apprehension that 
was immediately dispelled as we crossed Japan’s northern 
island of Hokkaido and began our descent into Tokyo’s 
International Airport. 

The deteriorating effects of the long flight were con- 
fined strictly to the passengers, as far as | could see. The 
flight attendants were as tidy and as cheerful at the end 
of the flight as they were when they welcomed us aboard 
in New York. We did not run out of any neccessities, or 
any luxuries for that matter, and the washrooms, thanks 
to the cooperation of the passengers, were every bit as 
inviting and clean as they had been 13 hours previously. 


The verdict? If you have to spend 13 hours in the air, 
| can’t think of a better way of doing it. If you have to 
get from New York to Tokyo as fast as possible, this is it. 
However, if you are going to Japan at your leisure, | 
would recommend breaking the journey on the West 
Coast or in Honolulu. It’s a lot easier on that circadian 
clock that insists that it is time to get up when your 
watch says it’s one o'clock in the morning. 

But the 747SP is designed not only to cut out inter- 
mediate stops but also, by virtue of its light weight, per- 
formance, and fuel capacity, to fly directly over vast 
stretches of ocean, connecting cities that were previously 
accessible only by circuitous routes. Sydney, Australia, 
to Santiago, Chile, is a practicable 9800-km (6120-mile) 
flight, almost completely over water. Bombay to Sydney 
is a mere 9400-km (5480-mile) jump. 

Airports that have been closed to conventional wide- 
bodied jets, or restricted in their operation, can accom- 
modate the SP comfortably. Kingston, Jamaica, with 
only a 2317-m (7600-ft) runway, can bring in an SP from 
Nairobi, 6962 km (4326 miles) away. Conventional 
planes taking off from airports at high elevations, like 
Mexico City (2237 m or 7340 ft), Cuzco (3400 m or 
11 155 ft), and Quito (2812 m or 9226 ft), are generally 
restricted in the weight of payload they can carry in the 


The 747SP used on the November 1975 world tour. 


rarified atmosphere, but the SP has no problem in taking 
off from Mexico City nonstop to Belgrade 9220 km 
(5729 miles) away. 

In November 1975 the 747SP completed a global 
demonstration flight that spanned 116 000 km (72 000 
miles) in 30 days in 18 countries. Three global records 
fell to the ‘‘Junior Jumbo” on the tour. It made the first 
nonstop commercial jet flight from New York to Tokyo, 
carrying 200 people 11 145 km (6018 nautical miles) in 
13 hours and 33 minutes. It made the first nonstop 
flight by a wide-bodied plane from Sydney to Santiago, 
Chile, in 12 hours and 14 minutes and the first nonstop 
flight from Mexico City to Europe. 

Where does the SP fit into the range of commercial 
aircraft available to the airlines today? It fits many exist- 
ing markets that have outgrown 707s and 727s, but yet 
are not quite ready for full-sized 747 service. 

According to Boeing, ‘‘The performance and econom- 
ics of the airplane are superior to those of wide-bodied 
trijets. The 747SP’s range and takeoff performance make 
it possible for the first time to connect many .major world 
cities with nonstop flights. This provides for the estab- 
lishment of new markets while offering the passenger 
greater convenience and comfort than ever before.”’ 
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Robert N. Hunter, 
Missouri Chief Highway Engineer, 
Named TRB Chairman for 1977 


Robert N. Hunter, chief engineer of the Missouri State 
Highway Department, is the 1977 chairman of the Trans- 
portation Research Board’s policy-making Executive 
Committee. The announcement was made during the 
recent TRB Fifty-sixth Annual Meeting in Washington, 
DMG, 

Hunter succeeds Professor Harold L. Michael, of the 
Purdue University School of Civil Engineering. A. Scheffer 
Lang, assistant to the president, Association of American 
Railroads, was named vice chairman. 

In other action involving the Executive Committee, 
the following new members were appointed: Thomas J. 
Lamphier, executive vice president, Burlington Northern 
Inc., St. Paul, Minnesota; Robert S. Michael, director of 
aviation, City and County of Denver, Colorado; George 
E. Pake, vice president, Xerox Corporation, and manager, 
Xerox Palo Alto Research Center, California; William H. 
Sherlock, secretary, Pennsylvania Department of Trans- 
portation; and Herb Teske, secretary, South Dakota De- 
partment of Transportation. 

These new members were appointed to 3-year terms 


Passing the gavel of office to incom- 
ing TRB Chairman Robert N. Hunter, 
Professor Harold Michael (right) com- 
pletes his year as head of TRB. 


on the Executive Committee by the chairman of the 
Commission on Sociotechnical Systems, with the ap- 
proval of the president of the National Academy of Sci- 
ences, the parent body of TRB. 

Robert Hunter is a native of St. Louis. He received 
his bachelor’s degree in civil engineering from the Univer- 
sity of Missouri in 1950 and joined the Missouri State 
Highway Department in 1961 as engineer of surveys and 
plans. He was appointed assistant to the chief engineer 
for planning and design in 1963 and became chief engi- 
neer in 1970. 

He is a member of the American Society of Civil En- 
gineers and a past president of the Missouri Society of 
Professional Engineers. He is a former director of the 
National Society of Professional Engineers and is cur- 
rently vice president of the Executive Committee of the 
American Association of State Highway and Transporta- 
tion Officials. He was the 1971 recipient of the Honor 
Award for Distinguished Service in Engineering. 

Albert Scheffer Lang is a native of St. Paul, Minnesota, 
and a graduate of the University of Rochester and Mas- 
sachusetts Institute of Technology. From 1949 until 
1952 he was an operating department officer with the 
Denver and Rio Grande Western Railroad and then served 
as an instructor in railway construction, operations, and 
maintenance at the U.S. Army Transportation School. He 
was subsequently assistant professor of transportation en- 
gineering at MIT and director of operating data systems 
for the New York Central Railroad before being appointed 
deputy under secretary for transportation research, U.S. 
Department of Commerce, in 1965. Two years later he 
was named federal highway administrator, U.S. Depart- 
ment of Transportation. 

In 1969 he returned to MIT as visiting professor and 
professor of civil engineering and then in 1972 joined 


the Association of American Railroads as assistant to the 
president. 

A member of many professional societies, Lang has 
authored a number of articles on transportation and was 
the cowinner of the 1961 Highway Research Board 
Award. 


Ernst Weber Honored by TRB 


Ernst Weber, former chairman of the Division of Engi- 
neering of the National Academy of Sciences and pioneer 
in electronics and microwave research, is the 1976 recip- 
ient of the Transportation Research Board's Distinguished 
Service Award. In making the award at the recent Fifty- 
sixth Annual Meeting of TRB in Washington, D.C., TRB 
Chairman Harold Michael cited Dr. Weber’s continued 
support of the Transportation Research Board’s program 


and his services as liaison between the Board and its parent - 


bodies, the National Academy of Sciences and the Na- 
tional Research Council. 

The award was created 5 years ago to recognize peo- 
ple who have given leadership and distinguished service 
to TRB, yet who have not necessarily been personally 
active in highway research. 

Dr. Weber is a native of Austria. A dual interest in 
philosophy and engineering led him to pursue a double 
course of studies, attending both the Technical Univer- 
sity of Vienna, where he received a doctor of science de- 
gree in 1927, and the University of Vienna, where he re- 
ceived a PhD degree in 1926. He worked for 5 years 
as an electrical engineer and then for a year at the 
Technical University of Berlin before coming to the 
Polytechnic Institute of Brooklyn (now New York) in 
1930, where he had a long and illustrious carreer. He 
was invited to be visiting professor, and a year later 
was named a permanent research professor of elec- 
trical engineering in charge of graduate study. In 1945, 
he became head of the Department of Electrical Engi- 
neering. He was appointed vice president of research 
in 1957 and became president of the institute later 
that year, serving in the position until 1969, when he 
retired and was elected professor emeritus and president 
emeritus. 

Since 1970, he has been active in the National Acad- 
emy of Sciences, serving as chairman of the Division of 
Engineering until 1974, when he became acting director 
of the Commission on Sociotechnical Systems, newly 
formed that year within the National Research Council. 
He served as commission acting director until 1976 and 
is currently a member of its Executive Committee. 

Early in World War II, Dr. Weber organized a micro- 
wave research group, out of which grew the Microwave 
Research Institute, a forerunner of the present Depart- 
ment of Electrophysics at the Polytechnic Institute. He 
and his associates founded the Polytechnic Research and 
Development Company in 1944, in which countless 
pieces of sophisticated microwave measuring instruments 


Recipient of TRB’s Distinguished 
Service Award for 1976, Ernst Weber 
(right) receives the award and con- 
gratulations from TRB Chairman 
Harold Michael. 


were developed. The company was sold in 1959, and 
the proceeds were added to the then small endowment 
funds of the Polytechnic Institute. 

A pioneer in high-frequency electronic research, he 
holds many patents in the field of microwave techniques 
and has published many articles on the subject. He is a 
fellow of the Institute of Radio Engineers and of the 
American Physical Society and holds honorary degrees 
from six educational institutions. 


California Transportation Engineer 
Is Best ‘“Young Researcher” 


A young engineer who wrote and presented a paper in 
1976 on the use of automatic warning devices in reduc- 
ing accidents at railroad grade crossings has been pre- 
sented with the 1976 Fred Burggraf Award by the Trans- 
portation Research Board. William R. Schulte, who is 
transportation engineer with the California Public Utili- 
ties Commission, was honored at the Fifty-sixth Annual 
Meeting of TRB in Washington, D.C. 

The Fred Burggraf Award was established in 1966 
and is named in honor of the late director of the High- 
way Research Board, as TRB was then called. 

In his paper, Schulte points out that in the last 17 
years California has experienced more than 17 000 
vehicle-train accidents that have claimed more than 550 
lives. The California Public Utilities Commission and 
the California State Legislature have attempted to reduce 
this loss by promoting the installation of flashing light 
signals and automatic crossing gates. He describes the ef- 
fect of automatic warning devices on the frequency and 
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severity of vehicle-train accidents and compares before 
and after accident histories of 1552 grade crossings where 
automatic devices were installed between 1960 and 1970. 

Says Schulte, ‘’The results indicate that the installa- 
tion of automatic gates can be expected on the average to 
reduce vehicle-train accidents by approximately 70 per- 
cent per year and related deaths and injuries by 89 per- 
cent and 83 percent respectively. In addition, automatic 
gates appear to prevent many of those accidents repre- 
senting the greatest potential severity. Deaths per acci- 
dent were reduced by 64 percent, injuries per accident 
by 43 percent, and deaths per injury by 36 percent.” 

These results were combined with average installation, 
maintenance, and operation costs for flashing lights and 
automatic gates in a brief economic analysis to determine 
the most cost-effective alternative. 

William Schulte received his bachelor of science degree 
from the University of the Pacific in 1971 and his mas- 
ter’s degree in civil engineering from Stanford University 
ayear later. He joined the California Public Utilities 
Commission in July 1972 and is a registered civil engineer 
in California. 


W. L. Garrison, Ex-Chairman of TRB, 
Named 1976 Roy W. Crum Award Winner 


William L. Garrison, director of the Institute of Transpor- 
tation Studies, University of California, Berkeley, re- 
ceived the Roy W. Crum Distinguished Service Award for 
1976, the Transportation Research Board’s most coveted 
honor, at its Fifty-sixth Annual Meeting in January. 

The Roy W. Crum Award for Distinguished Service 
was created in 1953 by the Transportation Research 


William L. Garrison (right) receives 
the Roy W. Crum Award from 
Professor Harold Michael, chairman 
of TRB’s Executive Committee. 


Board in honor of the Board’s late director, Roy W. Crum, 
who headed the TRB staff from 1928 until his death in 
1951. 

Born in Nashville, Tennessee, April 20, 1924, Garrison 
received a bachelor’s degree in mathematics and a mas- 
ter’s degree in geography from Peabody College and a 
doctor’s degree in geography from Northwestern Univer- 
sity. 

He began his professional career as an assistant pro- 
fessor at the University of Washington in 1950 and be- 
came a full professor by the time he left that institution 
in 1960. He then joined the faculty of Northwestern 
University, where he was professor of geography until 
1967. During that time he also served as the director of 
the Transportation Center at Northwestern University. 
From 1967 to 1969 he was director of the Center for 
Urban Studies at the University of Illinois at Chicago 
Circle and coordinator for urban studies for the Univer- 
sity of Illinois System. Before assuming his present posi- 
tion, he was professor of environmental engineering at 
the University of Pittsburgh. During World War II he 
served as a meteorologist in the U.S. Air Force. 

Garrison has been active in the Transportation Re- 
search Board, serving as chairman of the Executive Com- 
mittee in 1973 and a member of that committee from 
1969 to 1975. He is chairman of the TRB Environ- 
mental Quality and Conservation of Resources Section 
and a member of the Group | Council. He also serves on 
the Executive Committee of the Commission on Socio- 
technical Systems, parent organization of TRB in the 
National Research Council of the National Academy of 
Sciences. He is a member of the two transportation- 
related committees of the National Academy of Engi- 
neering and a member of the Association of American 
Geographers, the American Statistical Association, the 
Society for General Systems Research, the Econometric 
Society, and the Regional Science Association. He serves 
on the Board of Governors of the Regional Science Re- 
search Institute. 


PLANNING AND ADMISTRATION 


Paper on Transport Needs of Elderly 
Wins TRB Pyke Johnson Award 


Martin Wachs and Robert D. Blanchard, School of Archi- 
tecture and Urban Planning, University of California, Los 
Angeles, have been named the winners of the Transporta- 
tion Research Board’s Pyke Johnson Award. 

The award is made for the most outstanding paper in 
the field of planning and administration of transporta- 
tion facilities given at the previous year’s meeting of the 
Transportation Research Board. Wachs and Blanchard 
received the award at the recent Fifty-sixth TRB Annual 
Meeting for a paper entitled Future Life-Styles and 
Transportation Needs of the Elderly. 


Their paper on transportation needs of the elderly 
won the 1976 Pyke Johnson Award for Robert D. 
Blanchard and Martin Wachs (right), seen with 
TRB Chairman Harold Michael. 


The award is named for the late Pyke Johnson, who 
was the twenty-third chairman of the Executive Commit- 
tee of the Highway Research Board, as it was then called. 
He was highly influential and active in the affairs of the 
Board from its inception, having attended the organiza- 
tional meeting in 1920. He later formed and became the 
first chairman of the TRB Department of Urban Trans- 
portation Planning. 

The winning paper reviews several common views of 
the transportation requirements of elderly Americans 
and draws some conclusions regarding the older popula- 
tion of the next 2 decades. The authors point out that, 
although the elderly are today relatively dependent on 
public transportation, living at higher densities, having 
lower incomes, and traveling relatively little compared 
with other groups, indications are that the elderly of the 
future may not be similar. 

“Planners,” say the authors, ‘‘wrongly assume that a 
decline in mobility occurs with aging because of the 
aging process itself. Rather, people bring certain long- 
established life-styles into their old age. The mobility 
patterns of today’s seniors reflect life-styles that were 
developed decades ago, when mobility was limited for 
all citizens, regardless of age. By contrast, the elderly 
of the next 20 years will include many suburbanites, 
many drivers, and many who travel a great deal.” 

Planning and forecasting methods for the future 
transportation needs of the elderly should not be based 
on the patterns and needs of the current elderly people, 
but should focus on those now in their thirties and 
forties—the elderly of the future. 

Martin Wachs is a professor in the Urban Planning 
Program at UCLA, where he teaches classes in urban 
transportation planning, travel demand analysis, and 
planning of public service systems. He holds a bachelor’s 
degree in civil engineering from the City University of 
New York, and master’s and doctor’s degrees in trans- 
portation planning from Northwestern University. A 
prolific author, Wachs currently serves as associate 
editor of the international journal Transportation, and 
on the Advisory Board of the Journal of the American 


Institute of Planners. He recently completed a term as 
chairman of the National Advisory Committee for the 
Energy and Environmental Systems Division of Argonne 
National Laboratory and was recently appointed by Los 
Angeles Mayor Bradley to serve as a member of the 
Steering Committee for the city’s Parking Management 
Study. 

Robert Blanchard recently joined the Transportation 
and Urban Analysis Department of General Motors Re- 
search Laboratories in Warren, Michigan, where he is 
investigating the historic impact of transportation sys- 
tems on urban growth. He received his bachelor’s de- 
gree in sociology from Baker University and did graduate 
study in anthropology at Columbia University. He re- 
ceived his master’s degree in city planning at San Diego 
State University. In 1972, Blanchard joined the School 
of Architecture and Urban Planning at UCLA, becoming 
a teaching associate in 1973 and a research associate in 
1975. He was the recipient of the AIP National Student 
Award in 1974 and the UCLA Alumni Award for Scholar- 
ship in 1976. He received his doctorate in urban planning 
in December 1976. 


Modeling Urban and Regional Systems: 
Lectures Offered on Videotape 


Twelve lectures on videotape designed to be a 6-week 
course on the modeling of urban and regional transporta- 
tion and a detailed course outline and reading list are 
available from the University of Pennsylvania. These 
lectures are based on four presentations made in 1976 
and eight made in 1977 at the University of Pennsylvania 
by Professor A. G. Wilson of the University of Leeds, 
England. 

The subjects of the four 1976 lectures are urban mod- 
eling in a systems theory framework, basis of entropy- 
maximizing methods, entropy maximizing in relation to 
mathematical programming, and an introduction to ac- 
counting methods with an application to spatial demo- 
graphic models. 

The 1977 lectures cover a comprehensive approach to 
modeling, sensitivity analysis and policy testing with 
transportation models, new transportation models based 
on random utility theory, structural sensitivity analysis 
of transportation models, entropy maximizing and new 
accounting frameworks, recent empirical and theoretical 
work on Lowry residential location models, spatial popu- 
lation analysis, and aspects of dynamical systems theory. 

Each lecture is 1 hour in length and is followed by % 
hour of discussion intended to reinforce the main ideas 
of the lecture. The tapes, which have been used success- 
fully in several courses at the university, are available for 
the cost of reproduction and handling, plus a modest 
royalty to the lecturer and the program. Each videotape 
costs $100; the entire set costs $1200. Orders, which 
should be accompanied by a purchase order or requisi- 
tion, may be sent to Rose E. Lonberger, Librarian, Towne 
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Scientific Library, Towne Building D3, University of 
Pennsylvania, Philadelphia, Pennsylvania 19174. Inquiries 
regarding the contents of the lectures may be addressed 
to David E. Boyce, Regional Science Department, 3718 
Locust Walk CR, University of Pennsylvania, Philadel- 
phia, Pennsylvania 19174. 


DESIGN AND CONSTRUCTION 


Arizona Engineer Named Recipient 
of TRB’s 1976 K. B. Woods Award 


John C. Burns, materials research engineer with the 
Arizona Department of Transportation, won the annual 
K. B. Woods Award presented by the Transportation Re- 
search Board for the best paper in the field of design and 
construction of transportation facilities given at the pre- 
vious year’s TRB Annual Meeting. 

The award was named for the nineteenth chairman of 
the Executive Committee of what was then the Highway 
Research Board. Professor K. B. Woods is professor 
emeritus of engineering at Purdue University and was 
chairman of the highly important and active advisory 
committee for the AASHO Road Test throughout its 
7-year life. Professor Woods was himself the recipient of 
the Highway Research Board Award in 1956. 


William R. Schulte (left), winner of 
the 1976 Fred Burggraf Award, and 
John C. Burns (right), winner of the 
K. B. Woods Award, are congratu- 
lated by TRB Chairman Harold 
Michael. 


The prize-winning paper describes research performed 
to evaluate the effects of differential friction on a skid- 
ding car. Differential friction, sometimes called differ- 
ential wheel-path friction, is a term that describes a con- 
dition in which the two wheel paths of a vehicle have 
different or unequal coefficients of friction. This differ- 
ence may cause a vehicle to spin out of control when the 
brakes are applied. 

Burns points out that differential friction should be 
given major consideration in pavement friction analysis. 
“The results,” says Burns, ‘‘also strongly indicate that 
differential friction may be as important in causing wet 
pavement accidents as low friction level. If this is so, 
then a major reevaluation of pavement friction design 
and corrective techniques may be necessary.’ 

Burns, who is 29 years old, holds a bachelor’s degree 
in geological engineering from the University of Arizona. 
He directs the Pavement Evaluation Unit of the Arizona 
Department of Transportation and has conducted many 
state and federally sponsored research projects in the 
fields of skid resistance, bridge deck corrosion, and pave- 
ment performance. 

He is a member of the National Society of Professional 
Engineers, the American Society of Civil Engineers, and 
other professional organizations. He was named Young 
Engineer of the Year by the Arizona Society of Profes- 
sional Engineers in 1975. 


Corrosion Problems Found 
in Steel Marine Piling 


Corrosion problems at an oil refinery pier surfaced re- 
cently, or more accurately were found under water, ac- 
cording to B.C. Research, an organization in Vancouver, 
British Columbia. The problem was found in steel 
H-piling supporting large concrete breasting dolphins. It 
appears that during construction the contractor butt- 
welded H-pile sections to obtain the required length, but 
did not use a protective coating or cathodic protection. 

The welding rods used for the butt welds and the base 
metal appeared to be of significantly different composi- 
tions. This resulted in the establishment of a ‘corrosion 
cell’’ between the two metals with the weld metal acting 
as a sacrificial anode to the base metal. Asa result the 
weld was subjected to severe corrosion. 

B.C. Research divers located and examined 300 welds 
and found that 50 percent retained less than half of their 
original weld metal. Several welds had lost all weld metal, 
leaving only the beveled edges of the H-pile. They also 
found that the highest degree of corrosion occurred in 
the welds subjected to the greatest stress. 

Subsequent to the initial discovery several other struc- 
tures were found to have similar problems. This experi- 
ence points out rather emphatically the need for a 
thorough periodic inspection of in-place marine struc- 
tures, whether they be wood, steel, or even concrete, 
says a B.C. Research official. 


OPERATION AND MAINTENANCE 


Passing Problems on Two-Lane Highways 
Subject of Prize-Winning Paper 


Two authors of a paper presented in January 1976 at the 
Fifty-fifth Annual Meeting of the Transportation Research 
Board received the first D. Grant Mickle Award for the 
excellence of their research. 

Douglas W. Harwood and John C. Glennon, Midwest 
Research Institute, Kansas City, Missouri, received the 
award, presented at the recent Fifty-sixth Annual Meet- 
ing for the outstanding paper in the field of operation 
and maintenance of transportation facilities. The award, 
which was previously known as the Highway Research 
Board Award, was renamed this year in honor of D. Grant 
Mickle, who was the executive director of the Board from 
1964 to 1966. Later he was appointed to the Board's 
Executive Committee and became its chairman in 1970. 
Mickle was the recipient of TRB’s Roy W. Crum Award 
for Distinguished Service in 1973. 

The paper by Harwood and Glennon was entitled New 
Conceptual Framework for the Design and Operation of 
Passing Zones on Two-Lane Highways. Say the authors, 
“Current design and marking standards for passing and 
no-passing zones are based on field studies conducted 
more than 35 years ago. These standards are almost ex- 
clusively concerned with passing sight distance and con- 
tain no provision to establish the minimum length over 
which the passing sight distance must be made available 
to the passing driver to constitute a safe passing zone. 
Marking standards indirectly set the minimum length of 
passing zones at 122 m (400 ft). This length of zone is 
inadequate for the majority of high-speed passes.” 
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D. Grant Mickle, former executive director and 
chairman of the Executive Committee of the 

Transportation Research Board with winners of 
the newly named D. Grant Mickle Award. They 
are John C. Glennon (left) and Douglas W. Har- 
wood (right), of the Midwest Research Institute. 


They point out that a review of recent research indi- 
cates that sufficient data are available to develop design 
and marking standards based on contemporary field mea- 
surements. The results of an unpublished study on short 
passing zones demonstrate the safety and operational 
deficiencies of passing zones under 268 m (880 ft) in 
length. The paper, therefore, recommends that design 
and marking standards consider both passing sight dis- 
tance and passing zone length. 

Douglas W. Harwood, 26, is associate traffic engineer 
at Midwest Research Institute. His key areas of interest 
are traffic operations, traffic accident analysis, and eco- 
nomic evaluations. He has experience ina variety of 
highway safety projects sponsored by federal, state, and 
local governments. He is an associate member of the In- 
stitute of Traffic Engineers and the American Society of 
Civil Engineers. Harwood received his bachelor’s degree 
in civil engineering from Clarkson College of Technology 
in 1972 and his master’s degree from Purdue University a 
year later. 

John C. Glennon is manager of the Traffic Safety Cen- 
ter at Midwest Research Institute. In that role, he is re- 
sponsible for the development, coordination, and techni- 
cal quality of traffic safety programs covering a broad 
range of federal, state, and local interests. He has been 
principal investigator on research projects relating to traf- 
fic safety, highway design, speed regulations, and trans- 
portation planning and has produced more than 70 tech- 
nical papers and reports. Before joining MRI in 1972, 
Glennon was a research engineer with the Texas Trans- 
portation Institute and before that with the California 
Division of Highways. He received his bachelor’s degree 
in 1963 and his master’s degree in civil engineering in 
1964 from the University of Illinois. He is currently 
working on a PhD degree at Texas A&M University. 


NCHRP 


Temporary Pavement Marking Systems 
Study Announced by NCHRP 


Maintenance and construction operations on all classes of 
highways frequently involve the installation of temporary 
pavement markings to provide guidance for motorists and 
safe traffic movement. These markings may be relatively 
easy to install, but not so easy to remove after the job is 
finished. Their removal generally leaves scars on the pave- 
ment that may mislead the motorist. 

In an effort to find a temporary marking system that 
is easily applied and easily removed, NCHRP has awarded 
a $49 500 project to Southwest Research Institute of 
San Antonio, Texas. The 16-month project is designated 
NCHRP 4-13. 

Characteristics of the ideal system include delineation 
comparable to permanent pavement marking systems, in- 
cluding yellow and white colors, day and night effective- 
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ness on both asphalt and concrete pavements in all 
weather conditions, easy installation and removal or con- 
trolled self-destruction without leaving misleading scars 
or visual patterns, lack of adverse environmental impacts, 
and reasonable cost. 

The Southwest Research Institute team will assess the 
feasibility of various concepts with reference to person- 
nel, equipment, and material costs; effect on traffic dur- 
ing application and removal; traffic control effectiveness; 
system durability; material and process availability; and 
hazards to workers during application and removal. 

Commenting on removal considerations, a Southwest 
Research Institute official said, ‘It is possible to divide 
the pavement marking removal task into three separate 
and distinct parts. The first problem is to remove the 
marking, the second is to adequately match surface tex- 
ture, the third involves color matching. The first prob- 
lem is easily defined, but one really does not know ex- 
actly what the second and third problems may be and, in 
considering them, encounters almost infinite variables. 
Pavements are like fingerprints; no two are alike. Restora- 
tion is difficult to achieve. Restoration is an art, nota 
science, and should be avoided if at all possible.”’ 

According to the consulting firm, one system that is 
simple and yet has exceptional prospects for success in- 
volves the mixing of a small amount of an additive into 
a regular traffic marking paint. This is applied in the 
normal manner. Because the additive package is too small, 


it will have little influence on the service life of the paint. - 
When the time comes to remove the marking, heat is ap- 
plied by a burner to raise the temperature. The additive 
in the dried paint film decomposes instantly and de- 
stroys the marking. There is minimal damage to the 
pavement surface. 


Consensus of State Laws Sought 
on Truck Size, Weight, and Speed 


There are so many variations of regulations and laws gov- 
erning the size, weight, and speed of trucks among the 
various states and regions that the cost of compliance and 
enforcement adds significantly to the expense of truck- 
ing operations and state administration. 

To synthesize the present system of state regulation, 
R. S. Hansen Associates, of Rockville, Maryland, is con- 
ducting research under NCHRP Project 20-16, State Laws 
and Regulations on Truck Size, Weight, and Speed. The 
contract is for 15 months and $150 O00. 

According to NCHRP, ‘’A need exists for comparative 
analyses of the effects of the existing diversities and for 
the establishment of alternatives to eliminate or minimize 
these effects by improving the uniformity of the laws, 
regulations, and agreements. Alternative systems should 
be designed to facilitate interstate and interregional truck 
operation, with due consideration given to economy, 
safety, and administrative efficiency.” 

The research team will approach the task by compil- 
ing and summarizing state laws, regulations, and inter- 
state agreements relating to size, weight, and speed of 
trucks on all highway systems. They will then assess the 
effects of the differences in these regulations, emphasiz- 
ing equipment selection, route selection, use of equip- 
ment, vehicle qualification (permits), and fuel and oper- 
ating costs. 

In the final report, they will identify and describe the 
influence of different maximum allowable truck sizes, 
weights, and speeds on the structural and geometric re- 
quirements of highways and give appropriate considera- 
tion to safety and operational characteristics. They will 
also analyze the special state problems and costs of ad- 
ministering the present system of differing truck sizes, 
weights, and speed laws, including record keeping, pro- 
cessing of permits, participation in interstate agreements, 
revenue accounting, and personnel. 


Research Summary on Detroit Freeway 
on Sale or Loan From NCHRP 


One of the most intensive traffic research endeavors in 
history has been centered around the John C. Lodge 
Freeway in Detroit for two decades. Back in 1955, a 
farsighted city traffic engineer became concerned that 
the freeways in his city were fast becoming overloaded 


_ with traffic and sought ways to improve traffic opera- 
tions without having to build new facilities. From a 
simple test in which only one television camera was used 
to observe the movement of traffic at one fixed point, a 
comprehensive research project developed whereby 15 
TV cameras scanned a 5-m (3.2-mile) section of the free- 
way and the pictures were displayed by a battery of 15 
monitors in a control room. This was the first time that 
an extended section of freeway was under TV surveil- 
lance. A variety of electronic and electrical equipment 
was finally added, which resulted in traffic surveillance 
of 13.4 m (8.3 miles) involving a traffic control system 
of lane and ramp signals, variable-message signs, detec- 
tors, Communication links, and computers with asso- 
ciated hardware and software. Extensive research was 
then carried out on freeway traffic characteristics, driver 
behavior, and corridor operations and safety. All this 
was directed toward the main purpose of improving free- 
way operations, reducing travel time, and increasing 
safety. 

The story of what was popularly known as the ‘’Lodge 
National Proving Ground” is contained in anew NCHRP 
publication, Summary of the John C. Lodge Freeway Re- 
search. Although this publication is not included in the 
usual NCHRP Report series, a limited number of copies 
are available on loan or for sale from the Program Direc- 
tor, NCHRP, Transportation Research Board, 2101 Con- 
stitution Avenue, N.W., Washington, D.C. 20418. 

Full-time operations began in July 1959, and the last 
cameras were turned off in December 1969. The project 
closed in the spring of 1971, after a total of $3 million 
had been spent. 

The first stage of research, from 1955 to 1963, was 
carried out by the Michigan State Highway Department 
with the cooperation of the city of Detroit, Wayne 
County, and the U.S. Bureau of Public Roads. From 
1963 to 1966, the second stage was funded by 15 co- 
operating states and directed by the Michigan State High- 
way Department. From 1966 until its termination in 
1971, the project was funded by NCHRP under contracts 
with the Texas Transportation Institute of the Texas 
A&M University Research Foundation and with the Uni- 
versity of Michigan. 

This was truly a pioneer project. At the beginning, 
most of the equipment, including the TV cameras, moni- 
tors, sensors, and computers, had to be developed and 
tailored to the project's specific needs. 

The many studies conducted were directed to solving 
a large variety of problems, from the simplest (of which 
none proved to be so) to the most complicated (of which 
there were quite a few). Not all the problems were 
solved, but these efforts did produce many practical and 
some theoretical results that have been successfully ap- 
plied subsequently in similar projects in both the United 
States and overseas. ; 

The project produced 41 technical reports on a variety 
of subjects, such as the effectiveness of TV in traffic 
monitoring, optimum location of TV cameras, incident 
detection, ramp metering, lane and speed signs and sig- 


nals, and a host of traffic characteristic evaluations, in- 
cluding shoulder use, speed, volume, lane changes, travel 
time, and level of service in a freeway corridor. 

Abstracts of the 41 reports are included in the NCHRP 
Report, which also contains 125 references to internal 


memoranda, progress reports, and related correspon- 
dence. 


Do Highways Generate Traffic? 
NCHRP Project Seeks the Answer 


For many years we have heard that new highways auto- 
matically attract a number of new vehicles, adding more 
traffic to the nation’s volume and increasing the number 
of kilometers driven. This concept has been around so 
long that it has gained legitimacy through sheer repeti- 
tion. But is it really true? NCHRP, in an attempt to de- 
termine the validity of the theory, awarded a $200 000 
grant to Cambridge Systematics, Inc., of Cambridge, 
Massachusetts, to investigate and report on the matter. 
The project is designated NCHRP Project 8-19, and is of- 
ficially named ‘’Relationship of Changes in Urban High- 
way Supply to Vehicle-Miles of Traffic.” 

This information is urgently needed because proposed 
highway improvements are being challenged from both an 
air quality and an energy conservation perspective. Many 
transportation planning agencies have been directed to 
decrease travel in their jurisdiction. Highway agency at- 
tempts at both air quality improvements and energy con- 
servation efforts have been based on the argument that 
increased highway supply frees traffic flow and leads to 
more efficient operation of the system. Critics argue, 
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however, that increased highway capacity aimed at reduc- 
ing congestion induces sufficient additional traffic to off- 
set any gains, thus increasing energy consumption and air 
pollution. 

The research team from Cambridge Systematics will 
attempt to develop a clearer understanding of the effect 
of highway supply on vehicle travel so that the informa- 
tion may be applied to the interrelation of transportation, 
air quality, and energy issues. 

Commenting on the problem, a speaker for the Cam- 
bridge Systematics team said, ‘‘One can observe data that 
indicate that vehicle travel measures and highway supply 
measures appear to be correlated. Yet, the question one 
must address is whether this undeniable correlation is 
representative of the true causal relations that determine 
vehicle travel. An aggregate analysis of the number of 
fire engines and the number of fires in selected cities 
would undoubtedly indicate a positive correlation. Surely, 
though, this does not suggest that fire engines cause fires.” 

Cambridge Systematics, Inc., which will be working 
with JHK and Associates of Alexandria, Virginia, as sub- 
contractors, will first review related planning activities 
and research projects, identify changes in the highway 
system (such as adding lanes, adding exclusive bus lanes, 
and ramp metering) that can be directly related to vehicle 
travel and then investigate the interrelations between 
these changes and the amount of vehicle travel. They 
will apply these relations to several case studies and doc- 
ument the results in a series of reports. The project is 
expected to be completed in June 1978. 


Synthesis on Statistical Specifications 
Now Available From NCHRP 


During the famous AASHO Road Test in the 1950s, a 
trend toward statistical specifications became apparent. 
During construction of the project, a sufficient number 
of unbiased test results were available to demonstrate the 
variability of the results and their relation to specifica- 
tions. Since then, a number of agencies have conducted 
studies on statistical concepts in highway specifications, 
and many have used or experimented with statistically 
oriented end-result specifications. 

NCHRP has now published a synthesis of available in- 
formation on the practice. Synthesis of Highway Prac- 
tice 38, Statistically Oriented End-Result Specifications, 
consists of information obtained from numerous sources, 
including state highway and transportation agencies, and 
analyzed by a panel of experts. The report is intended 
to help other agencies or individuals interested in using 
end-result specifications, but who do not have enough 
experience or information on the subject. 

End-result specifications (ERS) are used instead of 
“recipe” or method specifications. Under ERS, an agency 
monitors the contractor's control of the process that pro- 
duces a material or item of construction (rather than di- 
rectly controlling or inspecting the process itself) and ac- 


cepts or rejects the end product. To be sure that the 
contractor’s quality control is effective, the agency spot- 
checks the contractor's activities and makes sure that 
sampling is random, that tests are performed correctly, 
that all test results are recorded, and that documentation 
is up to date. In addition, the agency must have a statis- 
tically oriented program of acceptance testing. Many 
specifications have a provision for reduction in contract 
unit prices when acceptance testing indicates that the 
end product does not fully comply with quality require- 
ments. 

Advantages of ERS to highway agencies include the 
proper allocation of responsibility for quality between 
the contractor and the agency, more complete records, 
statistically based acceptance decisions, and savings in 
engineering costs. Advantages to contractors include 
greater choice of materials and equipment and design of 
the most economical mixtures to meet specifications. A 
great benefit is lot-by-lot acceptance in most ERS so that 
the contractor can tell where he or she stands at all times. 

On the other hand, disadvantages to agencies include 
a general resistance to change by contractors, the need to 
have more highly qualified agency personnel for spot- 
checking, a possible initial increase in administrative 
work, and the possibility that reduced price clauses are 
not sufficient to preclude submission of inferior products. 

The use of statistics is essential for effective quality 
assurance. Although most agencies have not adopted all 
of the elements of an ERS, many have incorporated some 
form of statistically oriented procedure. 

The report indicates that 33 state highway agencies 
are using, planning to use, or have tried some form of 
statistically oriented end-result specifications. 

Synthesis 33 includes detailed information on the con- 
tractor’s quality control systems, the contracting agency’s 
acceptance procedures, and other factors to be considered 
in applying statistically oriented specifications. Current 
practice and the experience of agencies using end-result 
specifications are outlined. 


INDUSTRY 


Fiber Optic Signs to Be Used in 
Tunnel in Netherlands 


Fiber optic road signals are to be used in the Drecht 
Tunnel under the River Oude Maas, near Dordrecht, Hol- 
land. Eight highway lanes will be carried in four tubes 
through the tunnel, which is scheduled for completion 
this year. 

The Dutch traffic indicators will provide messages on 
speed restriction and lane control. Seven primary mes- 
sages will be programmed for the Drecht Tunnel, although 
the signs have the capacity to display 16 different mes- 
sages if required. Integrated into the sign are automatic 
message monitoring circuits and standby facilities. 

The indicators, which were originally developed to 


_ Satisfy U.K. Department of Transport requirements for 
variable-message motorway signs, will be supplied by Rank 
Optics, in Leeds, England. Rank’s experience during the 
past 7 years has resulted in fiber optic indicators that are 
gaining international recognition. 

The primary features of variable-message fiber optic 
signs are, according to the manufacturers, only one lamp 
per message, no spurious messages, simple electronic con- 
trol, low power consumption, messages of different colors 
if required, high reliability, high visibility in brightest 
ambient light, and simple maintenance. 

Although Rank fiber optic signs are used on eight 
motorways in the United Kingdom and on road systems 
on four continents, the $180 000 contract for the 122 
signs represents the largest commitment yet made to fiber 
optic traffic signs by a European government. Rank 
spokesmen hail this as a clear indication that fiber optic 
technology has arrived as real competition to conventional 
signaling techniques. 


FOREIGN 


East Does Meet West, Sometimes: 
Familiar Highway Problems in Japan 


Although Japan has some highway-related problems that 
are not yet common in the United States, the Oriental 
country is experiencing the all too familiar headaches 
related to the environment, compensation for land ac- 
quisition, and traffic congestion. 

At the recent Fifth-sixth Annual Meeting of TRB, 
three Federal Highway Administration experts compared 
the highway programs in the United States and Japan. 
Their findings are published in an FHWA report, Some 
Economic and Environmental Effects of Highways in 
Japan and the United States. The report spells out simi- 


The largest city in the world, Tokyo has an expressway system 
and skyline of high-rise buildings similar to that of any western 
metropolis. 


larities and differences between the economic and en- 
vironmental effects of highways in Japan and the U.S. in 
terms of planning citizen participation and environ- 
mental impact statements, economic experiences and 
studies, land use along highways, and characteristics 
within highway rights-of-way. 

In general, the study revealed that highway planning 
is centralized at the national level in Japan to a greater 
degree than in the United States but citizens in this 


The world famous Ginza is Tokyo’s “Main Street.” 
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country are involved in the planning process at an earlier 
stage than in Japan. In Japan, there appears to be less 
emphasis on alternative analysis at the system and cor- 
ridor planning stages, and environment impact investi- 
gation is far less formalized. 

Japan and the United States take similar approaches 
in dealing with economic and environmental matters such 
as the problem of achieving economic progress in har- 
mony with the environment, studying before-and-after 
situations to identify highway effects, using mathematical 
models to estimate regional effects of transportation, and 
analyzing public attitudes. 

Both countries are trying to deal with environmental 
matters by increasing the availability of information 
about highway plans, changing highway operations (for 
example, closing ramps), establishing buffer zones near 
highways, and paying compensations for proximity ef- 
fects of highways. 

There are also distinct differences between the two 
countries. In Japan, there are more pronounced effects 
along highways, such as disruption of radio and TV sig- 
nals, loss of sunlight to residences, and abnormal crop 
growth caused by highway lights. Intensive use of land 
in Japan means fewer neglected buildings or land parcels 
along highways and, when travel time is significantly re- 
duced with the opening of an expressway, economic op- 
portunities expand dramatically. 

The study report discusses a wide range of highway ef- 
fects common to both Japan and the United States (in- 
cluding use of land near highways, noise generated by 
highway vehicles, and the location of highways) and of- 
fers conclusions drawn from detailed comparisons that 
should prove useful in exchanges of ideas and data on 
highway planning and on the social, economic, and en- 
vironmental effects of highway construction. 

The study is not available in published form. However, 
further information on comparative highway effects in 
the United States and Japan can be obtained from the 
Transportation Economics Division (HHP-10), Office of 
Program and Policy Planning, Federal Highway Adminis- 


Japan is not all bustling city life. A 
winter sunset near Nikko reflects its 
other side. 


tration, Washington, D.C. 20590, telephone 202-426- 
2923. 


Personnel Shortages, Tight Financing 
Reflected in Canadian Conference Theme 


Tight competition for financing, shortages of trained per- 
sonnel, and limited natural resources—these familiar 
problems are not. exclusive to the United States. They 
are reflected in the theme, Maximization of Existing 
Transportation Resources, selected by the Roads and 
Transportation Association of Canada for its 1977 annual 
conference in Vancouver, October 10-14, 1977. The 
theme was selected to point up the need for greater ef- 
ficiency in the transport sector. RTAC hopes the confer- 
ence will lead to a thorough exchange of information on 
the technology and other needs to solve these problems. 

Sessions on transportation planning, design, opera- 
tions, and administration are being planned. Each of the 
four committees is putting the finishing touches to the 
programs for workshops on planning urban transit, 
urban goods movement, marine transport, and guided 
ground transportation; workshops on structure design, 
geometric design, soils and materials, the environment, 
and bridge deck deterioration; workshops on roadside 
hazards, traffic signals, and construction equipment; 
workshops on-personnel, transportation management, 
cost-benefit analysis, and regional economic develop- 
ment; and workshops on aircraft in resource development 
and the role of provincial governments in aviation and 
airports with respect to standards, licenses, and instru- 
ment landing facilities. 

Information on the meeting may be obtained from 
C. Donald Holmes, Director of Technical Services, RTAC, 
1765 St. Laurent Boulevard, Ottawa K1G 3V4, Canada. 


Camera Highlights 
of TRB’s 56th wt 
Annual Meeting <_ 


7 The display erected by the Federal 
Highway Administration in the lobby 
of the Sheraton-Park Hotel attracted 
a great deal of attention. 


2 The preprint room, where copies 
of the papers presented at the meet- 
ing were available, was set up for the 
first time on a self-service basis and 
was found to be most successful. 


3 The scene around the registration 
area was busy on the first day of the 
meeting. 
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7 The Chairman’s Luncheon was, as usual, one of the 
main attractions of the Annual Meeting. 

2 The TRB Executive Committee in session. 

3 Old friends renew their conversation in the women’s 
hospitality room. 

4 New Chairman Robert N. Hunter presents a plaque 
to his predecessor Professor Harold Michael in recogni- 
tion of his service. 

5 Adquestion from a member of the audience at a 
formal session is received with varying degrees of at- 
tention. 

6 William H. Dempsey, president-elect of the Associa- 
tion of American Railroads, was the featured speaker at 
the Chairman’s, Luncheon. 

7 A. Scheffer Lang, assistant to the president, Asso- 
ciation of American Railroads, is the new vice chairman 
of TRB’s Executive Committee. 


8 Itlooks like a fishing story, or perhaps a silent 
prayer, but is probably related to pavement thickness 
or something equally prosaic. 

9 Delegates from all corners of the world attended 
the international session on Monday afternoon. 

10 Inserious mood at the Executive Committee meeting 
are, from left, incoming Chairman Robert N. Hunter, 
Chairman Harold Michael, and Executive Director 
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Research Belongs in 

the Real World, 

Says American Universitys 
Ed Margolin 


“Effective research leading to practical value and applica- 
tion must be conducted in recognition of the real-world 
interplay and interrelations, not in isolation.’’ This, in 
essence, epitomizes the career of Edward Margolin, direc- 
tor of the Center for Transportation Studies and Trans- 
portation Programs at the American University in Wash- 
ington, D.C. His many-faceted career embraces virtually 
all major elements of the private and public transporta- 
tion sectors and the academic world. 

A graduate of Temple University in 1935, majoring in 
transportation, he began his life’s work in the General 
Traffic Department of Sears, Roebuck and Company in 
Philadelphia. Almost from the start, he was assigned to 
research projects dealing with the movement and charac- 
teristics of all varieties of goods and transportation ser- 
vices. Research was basic to his progress in the next few 
years in industrial and government domestic and export 
traffic management and freight forwarding. In 1946-48 
he carried on intensive research as a transportation econ- 
omist on the transportation problems associated with the 
power marketing of the Bonneville Power Administration 
in Portland, Oregon, in the Pacific Northwest region. 
During this period, he also served as a member of a team 
that evaluated the effectiveness and needs of the Alaskan 
Railroad. 

Margolin continued his academic graduate studies at 
the Wharton School, University of Pennsylvania, and 
later at American University in Washington, D.C., in 
transportation and economics and public administration. 

From 1948 to 1959, Margolin was employed at the 
U.S. Department of Commerce, reaching the position of 
chief of policy staff and assistant to the under secretary 
of commerce for transportation. During this span of 
years his responsibilities necessitated policy advice and 
research on virtually all aspects of the nation’s domestic 


and international transportation systems, their users, 
government transportation programs and reorganization 
plans, intergovernmental relations, water resources, and 
related areas. 

A particularly enduring experience and contribution 
was his close and intensive participation with a cabinet 
committee on highway policy that culminated in the 
Federal-Aid Highway Act of 1956, under which the In- 
terstate highway system began. During this period he 
also was coauthor of a report advocating a census of 
transportation, which was adopted by the secretary of 
commerce and helped lead to the authorization of this 
program by Congress. 

While at the Department of Commerce, he earned a 
citation for highly meritorious authorship in the prepara- 
tion of a report on evaluation of motor truck transporta- 
tion and later won the department's Exceptional Service 
Award for Outstanding Contribution in the Public Ser- 
vice. 

In 1959, Margolin moved to the Interstate Commerce 


Commission as director of the Bureau of Transportation 
Economics and Statistics, which was subsequently re- 
named the Bureau of Economics. Here he was actively 
engaged in analytical and informational research for the 
ICC and the management of research projects to assist 
the commission in carrying out its regulatory responsi- 
bilities to support its decision making in formal proceed- 
ings, rule making, and policy formulation. 

Margolin also found time to serve as a guest lecturer 
at a number of prominent universities, teach a graduate 
seminar in transportation at American University in the 
summer of 1969, and participate in a number of seminars 
and institutes at organizations such as Brookings Institu- 
tion, American University, Transportation Center at 
Northwestern University, and the National Academy of 
Sciences. He also served as executive secretary of the Pan 
American Railway Congress. 

Shortly after retirement from the Interstate Com- 
merce Commission in June 1973, Margolin acted as an in- 
dependent consultant in traffic and transportation eco- 
nomics. He served as a lecturer in transportation at 
Wharton School, University of Pennsylvania, during the 
spring of 1974. It was during this period that his partici- 
pation with the Highway Research Board, now the Trans- 
portation Research Board, intensified. He is past chair- 
man of the TRB Committee on Passenger and Freight 
Transportation Characteristics and is currently chairman 
of the Committee on Surface Freight Transport Regula- 
tion. He is a member of the committees on Intermodal 
Transportation, State Role in Rail Transportation, Inland 
Waterways Transportation, and Urban Goods Movement; 
study committees on railroad electrification and on 
transportation data; task force on a transportation re- 
search and development program; a special committee on 
rail transportation activities; and the study staff for Rail- 
road Research, a TRB Special Report soon to be pub- 
lished. 

In addition to his TRB activities, Margolin has been 
an active member of a number of professional societies, 
such as the Transportation Research Forum (founding 
member and past national president), the American So- 
ciety of Traffic and Transportation (past regional vice 
president), American Economic Association, Americe 
Statistical Association, and National Defense Transpo. - 
tation Association. 

In the fall of 1975, Margolin was appointed director 
of the Center for Transportation Studies at American 
University. He is also associate professor of transporta- 
tion and in this capacity acts as head of the transporta- 
tion programs, both graduate and undergraduate, of the 
university. 


“Standard of Life’’ 
Research More Important 
Than Physical Research, 
Says Texas Planner 


“During early years, highway research tended to be di- 
rected more toward physical problems such as guardrail 
design, geometric innovations, and material improvements. 
In recent years, however, more research emphasis is being 
placed on ‘soft’ subjects such as air quality evaluation, 
environmental concerns, and management studies. This 
is how it should be,” says Phillip L. Wilson, state plan- 
ning engineer of the Texas State Department of Highways 
and Public Transportation. 

‘As needs and social concerns change, the thrust of 
research must keep pace. However, in times of declining 
financial resources, we must still approach research needs 
with these questions: Is the research likely to yield prac- 
tical findings addressed to real needs? Is it implement- 
able? 

“One of the basic tenets that is sometimes most dif- 
ficult for administrators to understand is that research 
need not be positive to be of real value. Often negative 
findings are important, particularly in information ex- 
change. To know that something does not work well can 
save time and yield material savings in fiscal and human 
resources, which, after all, is our purpose,’’ maintains 
Wilson. 

Phillip Wilson is a second-generation transportation 
engineer. His father, L. D. Wilson, served for many years 
with the New Mexico State Highway Department, most 
notably as state highway engineer during the late 1950s. 
He also assisted in establishing the Alaska Department of 
Highways when the Alaska Territory attained statehood. 
Phillip Wilson began his career with the New Mexico State 
Highway Department in the summer of 1948 as a ‘‘pink- 
cheeked high school student,’’ as he describes himself, and 
worked with that department for four subsequent sum- 
mers and before he entered military service in 1954. 
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His first exposure to research occurred as an under- 
graduate and assistant instructor at New Mexico State 
University in 1957-58, when he worked on a project for 
the Elephant Butte Irrigation District in southern New 
Mexico. “‘That project dealt with the transpiration, 
evaporation, and expiration of irrigation water, which is 
every bit as vital to that region as transportation,” Wilson 
recalls. 

He graduated from New Mexico State University with 
a bachelor’s degree in civil engineering and joined the 
Texas State Department of Highways in 1956 as an engi- 
neering assistant. He progressed to senior engineering as- 
sistant, design engineer, senior design engineer, supervis- 
ing design engineer, and highway design operations 
engineer. 

He held several other positions in the department 
before being appointed engineer-director of the Planning 
and Research Division in 1973. With the reorganization 
of the department into the State Department of Highways 
and Public Transportation in 1973, he assumed his present 
position in an expanded division that encompasses the 
former staff members of the Texas Mass Transportation 
Commission. 

Wilson has had technical papers published in Texas 
Highways and presented a paper on highway design for 
noise control to the International Congress of Transpor- 
tation Conferences in 1972. He is the former chairman 
of the Harrisburg Freeway Study Team, served as direc- 
tor of the interdisciplinary team for the department's 
action plan, and has served on various committees of the 
American Association of State Highway and Transpor- 
tation Officials, the Western Association of State High- 
way and Transportation Officials, and the Transportation 
Research Board. 

Says Wilson, ‘“The Texas State Department of High- 
ways and Public Transportation has historically supported 
an ongoing research effort that has paid dividends in cost 
savings and safety not only for Texas but for the nation. 
This fiscal year we have committed more than $2.25 
million to our research program and its management. It 
is predominantly a cooperative program with the Center 
for Highway Research (University of Texas) and the 
Texas Transportation Institute (Texas A&M University). 
However, we also do in-house studies involving personnel 
from staff divisions and from 26 district offices. We 
have instituted a process whereby experimental testing 
of non-research-funded innovations by district personnel 
is reported throughout the department, regardless of 
whether the results are positive or negative. The same is 
true for material or product evaluation.” 


Meetings 


Rail Transit Workshop Set 


Approximately 200 registrants are expected to attend the 
Workshop on Operational Issues in Designing Rail Transit 
and Commuter Railroad Services, to be held at the De- 
troit Plaza Hotel, Detroit, Michigan, May 18-20, 1977. 
The principal sponsor is the Operations Research Society 
of America. Cosponsors are the American Association 

of Civil Engineers, the International Union of Public 
Transport, and the Transportation Research Board. The 
conference will address operational strategies currently 
employed for rail transit and commuter rail services, ex- 
tent of track sharing, costs and benefits of off-line sta- 
tions, capabilities of traffic control systems, safety issues, 
and labor and legal issues. 

Further information may be had from W. C. Graeub 
or James H. Seamon, Transportation Research Board, 
2101 Constitution Avenue, N.W., Washington, D.C. 
20418. 


Engineering Geology Meeting 
to Be Held in Madrid 


Papers are invited for the Third International Congress 

of Engineering Geology, to be held in Madrid, Spain, 
September 4-8, 1977. The program includes sessions on 
regional planning; properties of soils, rocks, and rock 
masses; site evaluation and engineering geology problems 
related to special works; and development of engineering 
geological investigation techniques. There will also be 
specialty sessions on teaching of engineering geology; 
disposal of urban, industrial, and radioactive refuse; mini- 


mizing damages to the environment by mining operations; 
and computer uses in engineering geology. In addition to 
the paper presentations, visits to various engineering fa- 
cilities are being arranged. 

Summaries of proposed papers, which must be in 
English or French, must be submitted to the Technical 
Committee no later than June 1, 1977. Details of the 
format for submission, along with general information on 
the Congress, can be obtained from Angel Garcia Yague, 
Secretario General del ||! Congreso Internacional de 
Geologia del Ingeniero, Servicio Geologico de O.P., Avda. 
de Portugal, 81, Madrid 11, Spain. 


Rail Highway Grade-Crossing Meeting 
Scheduled for Salt Lake City 


A National Conference on Rail-Highway Grade Crossing 
Safety, which will be held at the University of Utah, Salt 
Lake City, August 23-25, 1977, has been arranged to ex- 
change information among the representatives of several 
affected groups about current rail highway grade-crossing 
programs and to examine potential needs in advancing 
future grade-crossing programs. Approximately 300 reg- 
istrants are expected at this, the sixth in a series of re- 
gional conferences. It is sponsored by the Transporta- 
tion Research Board in cooperation with U.S. Depart- 
ment of Transportation, Association of American Rail- 
roads, National Railroad Passenger Corporation, National 
Association of Regulatory Utility Commissioners, and 
National Safety Council. A registration fee will be 
charged. 

Details of the meeting may be had from K. B. Johns, 
Transportation Research Board, 2101 Constitution 
Avenue, N.W., Washington, D.C. 20418. 


Issues of Railroad Electrification 
Subject of June TRB Meeting 


The Transportation Research Board will hold a Confer- 
ence on Railroad Electrification at the Mayflower Hotel, 
Washington, D.C., June 13-15, 1977. The conference, 
which will address institutional, economic, and techno- 
logical issues involved in electrifying North American 
railroads, is partially funded by the Federal Railroad 
Administration of the U.S. Department of Transporta- 
tion. The Association of American Railroads and the 
Railway Progress Institute are also cooperating in the 
organization of the meeting. The conference was origi- 
nally proposed by TRB Committee on Electrification 
Systems and is now under the auspices of the Study 
Committee on Railroad Electrification. Registration 
cost before the conference is $85. 

Further details on the program and registration pro- 
cedures may be obtained from James H. Seamon, Trans- 
portation Research Board, 2101 Constitution Avenue, 
N.W., Washington, D.C. 20418. 


TRB Public Transit Meeting 
Goes Over Border to Canada 


A meeting on public transportation, sponsored by TRB 
Committee on Transit Service Characteristics, will be held 
July 24-28, 1977, at the Guild Inn in Toronto, Canada 
on the theme, Improving Transit Services With Limited 
Resources, The 80 Participants will have an opportunity 
to take part in technical tours of the Toronto transit sys- 
tem. 

For details, contact W. C. Graeub, Transportation Re- 


search Board, 2101 Constitution Avenue, N.W.. Washina- 
ton; D.G220418: » N.W., Washing 


Workshop for HRIS Users 


Users of the Highway Research Information Service from 
17 western state transportation and highway departments 
will have an opportunity to discuss ways and means to 
improve the use and usefulness of HRIS at a workshop to 
be held at the Durant Hotel, Berkeley, California, May 
19-20, 1977. They will also observe the operations of 
the document delivery service, including on-line retrieval. 

Those interested in learning more about the workshop 
should contact A. B. Mobley, Transportation Research 
Board, 2101 Constitution Avenue, N.W., Washington, 
D.C. 20418: 


Call for Papers for Meeting on 
Tunneling and Underground Structures 


The Transportation Research Board Committee on Tun- 
nel Construction and Committee on Design of Under- 
ground Transportation Structures will sponsor a Sympo- 
sium on Tunneling and Underground Structures at the 
1978 TRB Annual Meeting in Washington, D.C., January 
16-20, 1978. Papers are invited on subjects applicable to 
tunnels and underground transportation structures with 
emphasis on research, design, construction, and evalua- 
tion. Applicable topics include but are not limited to the 
following: improved designs for support systems, con- 
struction techniques including ground modification, tun- 
neling machines, ventilation, illumination problems, con- 
struction monitoring instrumentation, and unusual con- 
ditions or performance. 

Prospective authors are invited to submit title and a 
250-word abstract with a TRB offer form by June 15 to 
Don Linger, Symposium Coordinator, U.S. Department 
of Transportation, Federal Highway Administration, 
Office of Research (HRS-11), Washington, D.C. 20590. 
Seven copies of the draft of their paper will be required 
by August 10. Papers offered are limited to 30 letter- 
sized pages of double-spaced typewritten material includ- 
ing abstract, figures, and tables. 

Prospective authors should obtain the booklet, /nfor- 
mation for Authors, and offer forms from L. F. Spaine, 
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Transportation Research Board, 2101 Constitution 
Avenue, N.W., Washington, D.C. 20418. 


Aviation Papers Sought 
for Next Annual Meeting 


With the recent expansion of the Transportation Research 
Board into the field of air transport, more papers are 
needed on aviation subjects for the TRB Annual Meeting 
to be held January 16-20, 1978. To be considered, 
papers must be submitted for approval by August 1977. 

The TRB Special Committee on Air Transport Ac- 
tivities has identified 12 broad subject areas of concern 
to the aviation community and in need of research atten- 
tion: air traffic forecasting; environmental and land use 
planning; airport and terminal design, operations, and 
maintenance; intergovernmental relations and regulation; 
energy forecasting and allocation; quality and adequacy 
of public air transport service; airport and aircraft design 
integration; multimodal interfaces; aviation and society 
interface; economics and financing of air transport; sys- 
tems planning; and airfield and airspace capacity and 
delay. 

Copies of the booklet /nformation for Authors and 
other information on paper submission procedures, for- 
mats, and exact dates can be obtained from Herbert J. 
Guth, Transportation Research Board, 2101 Constitution 
Avenue, N.W., Washington, D.C. 20418. 


Papers Needed for Symposium on 
Snow and Ice Research 


A Symposium on Snow Removal and Ice Control Re- 
search will be held at Hanover, New Hampshire, May 
16-18, 1978. Cosponsors are the U.S. Army Cold Re- 
gions Research and Engineering Laboratory and the 
Transportation Research Board. Additional support is 
being provided by the U.S. Department of Transporta- 
tion. 

Contributions are solicited reporting research on ef- 
fects of ice and snow on transportation communications 
facilities and methods of control. Possible topics include 
the following: aircraft icing, chemical deicing, econom- 
ics of snow and ice control, ice adhesion, ice detection, 
mechanical deicing, mechanical snow removal, powerline 
icing, railroad icing, ship icing, snow compaction, snow- 
drifting, snow mechanics, and structural icing. Papers 
are due December 1, 1977. Notification of acceptance 
will be made by March 1, 1978. Papers accepted will be 
published in a symposium proceedings. The official 
language is English. 

Prospective authors and others planning to attend the 
meeting should contact Adrian Clary, Transportation 
Research Board, 2101 Constitution Avenue, N.W., Wash- 
ington, D.C. 20418, telephone 201-389-6473. 


Meeting on Innovations 
in Urban Transit Planned 


A Conference on Urban Transport Service Innovations 
will be held November 6-9, 1977, in San Diego, California, 
sponsored by the Transportation Research Board Com- 
mittee on Urban Transit Service Innovations; the Urban 
Mass Transportation Administration, U.S. Department of 
Transportation; the American Public Transit Association; 
and San Diego Transit. The conference will focus on 
transit services and markets, and participants will discuss 
various alternatives in serving social service needs, work 
trips, communities, and low-density areas. Financial, 
regulatory, and labor problems in implementing new and 
innovative services will also be discussed. Participants, 
who are expected to number almost 400, will have the 
opportunity to inspect San Diego’s integrated transit sys- 
tem. 

Details of the conference may be obtained from James 
A. Scott, Transportation Research Board, 2101 Constitu- 
tion Avenue, N.W., Washington, D.C. 20418. 


Symposium on Water Movement and 
Equilibrium in Swelling Soils 


A symposium on Water Movement and Equilibrium in 
Swelling Soils is being organized by the Committee on 
Water in the Unsaturated Zone of the Section of Hydrol- 
ogy of the American Geophysical Union. The symposium 
will take place on December 6, 1977, at the Jack Tar 
Hotel in San Francisco, California, in conjunction with 
the Annual Fall Meeting of AGU. Papers are invited on 
all aspects of the behavior of water in expansive and 
shrinking soils, including laboratory and field measure- 
ments of water movement and soil deformation, instru- 
mentation for investigating water in expansive soils, and 
theoretical or computer studies of water equilibrium and 
transport. 

The Program Committee for the symposium consists 
of Garrison Sposito, Department of Soil Science and 
Agricultural Engineering, University of California, River- 
side 92502; Robert J. Reginato, U.S. Water Conservation 
Laboratory, Phoenix, Arizona 85040; and James K. 
Mitchell, Department of Civil Engineering, University of 
California, Berkeley 94720. Abstracts for inclusion in 
the program should be submitted to Mitchell or Sposito 
by no later than July 1, 1977. Notification of accep- 
tance of the abstract will be sent by August 1, 1977. 


Call for Papers on Culverts 


The TRB Committee on Subsurface Soil-Structure Inter- 
action will sponsor a program to assess the current status 
of procedures for the analysis and design of culverts. 
Emphasis will be directed toward the presentation of 
specific analysis and design procedures that have been 
developed for all types of culverts within the past few 


_ years, but consideration will be given to the results of 
studies dealing with important soil-structure interaction 
phenomena that have not yet matured to the point of 
inclusion in a specific procedure, The program will in- 
clude a series of presentations to be given at the TRB 
Annual Meeting in Washington, D.C., January 16-20, 
1978, and acollection of selected papers to be published 
in the Transportation Research Record series. Approxi- 
mately 300-word abstracts of papers for presentation or 
publication or both should be submitted before May 15 
1977, to Raymond J. Krizek, Department of Civil Engi- 
neering, The Technological Institute, Northwestern Uni- 
versity, Evanston, Illinois 60201. 
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Inspection Tours of Roads and Traffic 
Added to Program for IRF’s Tokyo Meeting 


Japan’s skyrocketing economic growth has resulted in 
the design and construction of several innovative trans- 
portation systems that can be seen and experienced 
within the immediate area of Tokyo, the site of the 
Eighth International Road Federation World Meeting, 
October 16-21, 1977. 

The 3500 delegates who are expected to attend from 
some 75 countries will have an opportunity to ride the 
famous Shinkansen or Bullet Train, the fastest in the 
world, covering the 1176.5 km (720 miles) between 
Tokyo and Hakata in 7 hours. They can also ride one of 
Japan’s eight monorail systems between Tokyo Interna- 
tional Airport and the downtown area. Plans have been 
made, as part of the World Meeting, to visit the construc- 
tion activities at the Tokyo Port Tunnel, which will carry 
the Tokyo Bay Shore Freeway under the harbor. This 
will be one of the longest submerged road tunnels in the 
world. Also on the list are a portion of the Tokyo Metro- 
politan Expressway, which crosses a railroad line, an 
arterial highway, a river, a subway line, and an express- 
way in one span; and a traffic surveillance and control 
system, complete with noise barriers and shelters, on 
Tokyo’s expressway system. Visits will also be made to 
a comprehensive automobile control system experiment, 
allowing drivers to be guided to their destinations via the 
most efficient routes by means of equipment installed 
in their automobiles. 

About 160 technical papers are scheduled for presen- 
tation at the 5-day meeting. Subjects to be covered in- 
clude traffic engineering and highway operations, financ- 
ing, urban transportation, bridges and tunnels, roads and 
their environment, and earthwork and construction 
machinery. The conference languages are English, French, 
and Japanese. Simultaneous translation will be provided 
at all ceremonial and technical sessions. 

Two 15-day travel plans, each of which incorporates 
the World Meeting, have been developed by IRF. The 
first includes a tour within Japan, concentrating on the 
country’s transportation systems, history, and art. The 
second takes the delegate to Hong Kong for a first-hand 
look at its new expressway complex of tunnels and inter- 


changes and for an opportunity to shop for bargains and 
returns to the United States via Hawaii. 

The International Road Federation sponsors World 
Meetings every 4 years. Regional meetings and seminars 
are held in between as needed. Thirty-four world and 
regional meetings have been held since IRF was formed 
in 1948. 

Additional information on the World Meeting, includ- 
ing registration forms and travel brochures, may be ob- 
tained from the International Road Federation, 1023 
Washington Building, Washington, D.C. 20005. 


Papers Sought for 
Bridge Conference 


During the past several decades an impressive amount of 
research has been conducted in the development of new 
materials and technology to design, construct, and main- 
tain vehicular bridges. Much has been learned about these 
complex problems and should be conveyed to a user com- 
munity that represents varied interests such as state, fed- 
eral, and local governments; private transportation agen- 
cies; consulting engineering firms; industry; and planners, 
scientists, and engineers. Much remains to be learned, 
and this user community should be involved in guiding 
future research programs. 

A continuing trend toward heavier loads and increas- 
ing traffic volumes, combined with adverse environmental 
conditions, has resulted in a reduction of life expectancy 
and more rapid deterioration of existing bridges. The 
U.S. Department of Transportation has concluded that 
approximately 40 000 bridges on the federal-aid highway 
system alone are structurally deficient and functionally 
obsolete. Similar bridge problems are faced by railroad 
and transit agencies. 

To seek solutions to this serious problem, the Trans- 
portation Research Board is holding a Conference on 
Bridge Engineering at the Chase Park-Plaza Hotel in St. 
Louis, Missouri, September 25-27, 1978. 

Papers appropriate to the subject are being sought by 
the steering committee. These will include, but will not 
be confined to, the broad areas of inspection, rating, and 
evaluation; repair, rehabilitation, and replacement; hy- 
draulics, foundations, and environmental considerations; 
bridges for low-volume facilities; long-span bridges; con- 
struction techniques; durability of components; decision 
points; and special subjects such as northeast corridor 
studies, transit bridges, seismic effects, and movable 
bridges. Prospective authors must notify the Transporta- 
tion Research Board of their interest before July 1, 1977, 
and send synopses of their papers by September 1. 

Full details of the conference, including a breakdown 
of the above subject headings, are available from L. F. 
Spaine, Transportation Research Board, 2101 Constitu- 
tion Avenue, N.W., Washington, D.C. 20418. 
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A Comparative Atlasof 
America’s Great Cities 


TWENTY METROPOLITAN RECHONS. 
A vainins of the ot a 


edited by Ronald Abler; 
text by John S. Adams 

and Ronald Abler; 
Ki-Suk Lee, chief 


A Great Book on 
Our Great Cities 


wn _ 7 


A Comparative Atlas of America’s Great Cities. University 
of Minnesota Press, Minneapolis, Minnesota 55455. 501 
pp. $95.00. 


This beautifully produced and printed book might be 
casually described as a ‘‘coffee-table’’ volume, but, weigh- 
ing in at almost 3 kg (7 Ib) and measuring 330 x 280 x 
50 mm (13 x 11 x 2 in), it might be a strain on the 
average coffee table. It is no strain on the eye, however, 
being eminently readable and lavishly illustrated with 
maps and graphs of 20 of America’s major cities. The 
staggering price is a little easier to take when one con- 
verts it to less than $31/kg ($14/Ib). 

Says one of the authors, ‘The problems and promise 
of the cities and their suburbs are growth and decay, land 
use, land abuse, segregation, desegregation, transporta- 
tion, shifting populations, housing, income, the elderly. 
The words. and phrases are familiar, but meaningful geo- 
graphical assessments of the extent and depth of such 
major questions have been, for the most part, scarce or 
imprecise. Now such basic information, essential for — 
shaping future policies, programs, and business decisions, 
is readily accessible.’ 

With the findings of the 1970 census as a basis and 
with reference to other source material as well, the au- 
thors, John S. Adams and Ronald Abler, portray in maps 
and discuss and interpret in their text a wealth of infor- 
mation about social, economic, political, and physical 
aspects of the nation’s biggest cities. 

The first section provides background information 
about metropolitan America and its problems. The core 
of the book contains a ‘’city’’ section of 20 chapters, one 
on each metropolitan region, and a ‘‘comparative”’ sec- 
tion of 23 chapters, each devoted to a comparative anal- 
ysis of a specific aspect or issue. Each city chapter pre- 
sents a geographical analysis of a single metropolitan core 
and its closely linked surrounding areas—the setting and 


physical structure, the people, their socioeconomic char- 
acteristics, and the region’s distinctive features. 

In the comparative chapters the issues examined in- 
clude selected aspects of metropolitan physical environ- 
ments, transportation and communications, population, 
education, public health, racial and ethnic segregation, 
employment and poverty, and neighborhood deteriora- 
tion. The maps, prepared under the supervision of chief 
cartographer Ki-Suk Lee, and the text in both sections 
reveal similarities and differences among the regions that 
arise out of the different ages and different growth his- 
tories of cities developing according to the same general 
principles of urban growth. 

An excellent glossary, an appendix containing loca- 
tion maps, and an extensive index and gazeteer complete 
this fine volume. 


Quality Control 
for Road Building 


Statistical Quality Control of Highway Construction. Jack 
H. Willenbrock and others. Pennsylvania State University, 
Department of Civil Engineering, University Park, Pennsyl- 
vania. 500 pp. $6.48 including tax. Available from Publi- 
cations Department, Pennsylvania Department of Transpor- 
tation, Transportation and Safety Building, Harrisburg 
17120. 


The Pennsylvania Department of Transportation began a 
program of implementation of statistically based restricted 


performance specifications in the early 1960s, when it 
instituted a random sampling program. Various stages of 
implementation have occurred since that time. The first 
experimental projects under this type of specification for 
asphalt concrete were built in 1974. 

An implementation work plan for other construction 
materials has been developed by the transportation depart- 
ment. It was recognized in the early developmental 
stages of this work plan that the process of switching 
from the current acceptance system to the statistical ap- 
proach would require extensive training and reeducation 
of personnel. This manual was written to provide the in- 
struction text for a series of courses at Pennsylvania State 
University. However, the principles and examples dis- 
cussed are general enough to be applicable to all types of 
heavy and highway construction. 

The book fills a definite need, for textbooks on statis- 
tical quality control related to the highway construction 
industry are scarce. 
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FIBER GLASS 
AS MAIN REINFORCEMENT 


FOR CONCRETE TWO-WAY SLABS, 
PLATES AND BEAMS 


EDWARD G. NA¥Y 
and 
GARY £. NEUWERTH” 


Engineering Reseurch Bultetin Vo. 56 
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Fiber Glass for 
Concrete Reinforcement 


COLLEGE OF ENGINEERING 


Fiber Glass for Main Reinforcement for Concrete Two- 
Way Slabs, Plates and Beams. Edward G. Naway and 
Gary E. Neuwerth. College of Engineering, Bureau of En- 
gineering Research, Rutgers—The State University of New 
Jersey, New Brunswick 08903. 112 pp. $3.00. 


Fiber glass in its present state of development is being 
used as reinforcement in tire belting, for plastic struc- 
tures, and for underground pipelines. These applications 
are different, yet each uses fiber glass for its one predomi- 
nant quality: high tensile strength. If fiber glass can be 
used to augment the tensile strength of structural plastics, 
it can also be used to raise the tensile strength of re- 
inforced concrete beams or slabs in lieu of normal steel 
reinforcement, say the authors of this new manual. The 
primary objective of their investigation was to study the 
behavior of typical concrete elements reinforced with 
fiber glass main reinforcement such as formed glass re- 
inforcing rods, the flexural cracking characteristics of the 
elements, their deflection, and their load capacities up to 
failure. 

The book describes the testing to failure of 12 square 
concrete slabs. The analysis of the test results indicates 
that the behavior of fiber glass reinforced concrete ele- 


ments is predictable. Behavior with respect to cracking, 
ultimate load, and deflection could be predicted with 

the same accuracy as is used in current structural practice 
for concrete reinforced with steel reinforcements. 


Transportation for Developing Countries 
An Annotated Bibliography 


Plogram'on Policies far Selance und 
Tuchnetony In Onvaloping Nations 


Transit Needs for 
Emerging Countries 


by Lynne H. Irwin 


Transportation for Developing Countries: An Annotated 
Bibliography. Lynne H. Irwin. Program on Policies for 

Science and Technology in Developing Nations, 180 Uris 
Hall, Cornell University, Ithaca, New York 14853. 248 

pp. $5.00. 


The purpose of this bibliography, which has been as- 
sembled by Lynne H. Irwin, professor at the New York 
State College of Agriculture and Life Sciences, is to as- 
semble and organize a wide variety of foreign and do- 
mestic literature on the subject of transportation, em- 
phasizing the problems of developing nations. The 
more than 800 entries are largely drawn from the litera- 
ture of 1960 to 1974. Some important earlier works 
are included dating as far back as the early 1900s. 
Although this collection emphasizes references to 
secondary and feeder roads, the reader will find it a 
fairly complete listing of publications about all modes 
of transportation except pipelines, including informa- 
tion on both the rural and the urban scenes. The ma- 
jor subjects treated in the bibliography cover the eco- 
nomic, planning, policy, administrative, social, environ- 
mental, and engineering aspects of transportation. The 
references do not represent an exhaustive treatment of 
the subject of transportation for developing nations. 
For example, though references were sought on energy- 
related subjects, only a few references were obtained. 
Source locations, where known, are given for each refer- 
ence, and library call numbers are also included where 


available. 


Book on Airport Systems Planning 
Is Provocative, Breaks New Ground 


Airport Systems Planning. Richard de Neufville. MIT 

Press, Cambridge, Massachusetts. 201 pp. $14.95. 
Richard de Neufville, a professor at the MIT Center for 
Transportation Studies with a solid background in sys- 
tems analysis and airport planning, has written a provoc- 
ative and stimulating book. He finds that traditional 
solutions and approaches to airport planning are no 
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longer adequate and calls for a broader systems ap- 
proach that combines good analysis with an understand- 
ing of individual preferences, social values, and the cul- 
tural context. This book, which is addressed to all 
those concerned with airports, emphasizes the policy 
issues involved in airports, challenges many of the biases 
and implicit assumptions of the aviation industry, and 
suggests how systems analysis can improve planning. 

Because forecasts of future air traffic have been ha- 
bitually inaccurate, de Neufville sees a need for defining 
strategies for development that provide a hedge against 
future uncertainties. Plans should be flexible, the plan- 
ning process should be structured so as to minimize the 
expected costs of unlucky choices, and decisions should 
be made only when necessary. He finds no compelling 
evidence that sophisticated statistical techniques pro- 
vide better forecasts of air traffic than simpler ap- 
proaches. 

In his discussion of airport access, he parts company 
with much current thinking and concludes that except 
in rare cases proposals for high-speed access by rail and 
rapid transit do not represent a good investment. He 
finds that the traditional means of getting to and from 
the airport—automotive transport of some kind—is al- 
most universally more economical for society. 

Chapters cover the effects of competition between 
airports as well as with other modes of transport, the 
problem of providing access to airports fairly and eco- 
nomically, the design of airport terminals to provide the 
right amount of capacity and service for the different 
kinds of users, the economic and environmental benefits 
and costs of airports and how they should be distrib- 
uted, how prevailing values of society shape the choices 
we make, and how different solutions are right for dif- 
ferent regions or countries. The book concludes with a 
brief list of significant issues on which future work in 
airport systems planning should concentrate. There is 
also a useful list of references. 


To order Transportation Research Board publications 
check the appropriate box on this coupon and circle the 
number. If you wish to receive a copy of the catalog of 
TRB publications, check the first box. Payment must 
accompany orders totaling $7.50 or less, excluding 
handling and postage charges. Handling and postage 
charges are 5 percent for orders sent to addresses in the 
United States and Mexico and 10 percent for orders sent 
by surface mail to addresses in all other countries. Make 
checks payable to the Transportation Research Board. 
Mail to Transportation Research Board, 2101 Constitu- 
tion Avenue, N.W., Washington, D.C. 20418. 


NEW PUBLICATIONS OF THE 
TRANSPORTATION RESEARCH BOARD 


Use of Waste Materials and Soil Stabilization 

Subject areas: roadside development; construction; 
general maintenance; foundations (soils); soil science. 
Transportation Research Record 593, 69 pp., $3.00. 


Photogrammetry, Water Quality, Safety Appurtenances, 
and Shoulder Design 

Subject areas: photogrammetry; highway design; high- 
way drainage; roadside development; general mainte- 
nance; highway safety. Transportation Research Record 
504, 64 pp., $2.80. 


Asphalts, Aggregates, Mixes, and Stress-Absorbing 
Membranes 

Subject areas: bituminous materials and mixes; min- 
eral aggregates. Transportation Research Record 595, 
58 pp., $2.60. 


Flow Theory 

Subject areas: traffic control and operations; traffic 
flow. Transportation Research Record 596, 37 pp., 
$2.20. 


Traffic Control: Signals and Other Devices 

Subject areas: highway safety; road user characteris- 
tics; traffic control and operations. Transportation Re- 
search Record 597, 45 pp., $2.60. 


Maintenance Management, the Federal Role, Unioniza- 
tion, Pavement Maintenance, and Ice Control 

Subject areas: rail transport; air transport; water 
transport; general maintenance. Transportation Research 
Record 598, 57 pp., $2.60. 


Transportation Programming, Economic Analysis, and 
Evaluation of Energy Constraints 

Subject areas: transportation administration; trans- 
portation economics; urban transportation administra- 
tion; urban transportation systems. Transportation Re- 
search Record 599, 66 pp., $3.00. 


LJ Catalog of Publications 1977 

L] Transportation Research News: 
LJ Annual Subscription 

L] 1976 Directory 

LJ Transportation Research Record: 593 594 
595 596 597 598 599 


LJ Single Copy No. 


Publications $ 
Handling and postage $ Name 
Total amount $ Agency or affiliation 
O Payment enclosed Street 
Send bill to address given City 


_ Slate a Zip 
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These abstracts of recent articles, reports, and technical 
Papers were selected for their general interest from those 
to be entered in the computer-based information storage 
and retrieval services that are accessible through the 
Transportation Research Board. Some of the abstracts 
were obtained through information exchange agreement 
with organizations such as the National Technical |Infor- 
mation Service (NTIS), the American Society of Civil 
Engineers (ASCE), the American Society for Testing and 
Materials (ASTM), and the U.K. Transport and Road Re- 
search Laboratory (TRRL). Other abstracts were pre- 


pared by the author or taken from the document in which 


the article or report appeared. The source is indicated at 
the end of each abstract. Those that have no indication 
were prepared by TRB staff. Copies of documents repre- 


sented by these abstracts are not available from the Trans- 


portation Research Board. A loan or photocopy of the 
full-text document may be obtained from the TRISNET 
document delivery elements: Transportation Center 
Liibrary at Northwestern University, and Institute of 
Transportation Studies, University of California, Berkeley. 


AIR TRANSPORTATION 


Technical Background: Interim Criteria for Planning Rotary-Wing 


Aircraft Traffic Patterns and Siting Noise-Sensitive Land Uses. 


P. D. Schomer and B. L. Homans. Construction Engineering 
Research Laboratory (Post Office Box 4005, Champaign, III. 
61820), Sept. 1976, 38 pp.; Available NTIS (Springfield, Va. 
22161). TRIS 144322. 
This report presents (a) interim procedures for determining the 
location of rotary-wing aircraft traffic patterns and ingress and 
egress corridors into an airfield heliport area to avoid conflict 
with noise-sensitive land uses and (b) criteria for siting noise 
sensitive land uses with respect to established airfield or heliport 
plans. The procedures are based on interim criteria established 
in a companion report, Technical Background: Interim Criteria 
for Planning Rotary-Wing Aircraft Traffic Patterns and Siting 
Noise-Sensitive Land Uses (Construction Engineering Research 
Laboratory, Interim Report N-9, 1976). This presentation in- 
cludes a history of noise impact measures, a background of the 
development of noise contours, and tables for finding the noise 
impact. A complete descriptive example of the use of the pro- 
cedures is presented as an aid to the reader. Author. 


Airports. Architectural Record (1221 Avenue of the Americas, 
New York, N.Y. 10020), Vol. 160, No. 5, pp. 125-140, Oct. 
1976. TRIS 144324. 

The report, which notes that there will be a vast amount of air- 

port construction of varying size and scope, describes successful 

domestic projects that will become prototypical. Recent projects 
at Miami International Airport use the spectrum of techniques 
available to the process of reviewing an older facility. These 


TRANSPORTATION 
RESEARCH 


techniques include the reorganization of graphics, signing and in- 
terior design, and terminal building design to eliminate congestion 
for international flights. The addition of 750,000 ft? of new ter- 
minal space to the 10,000-ft? original terminal at the J. F. Ken- 
nedy International Airport and the expansion and total renova- 
tion at the Baltimore-Washington International Airport are out- 
lined. Other projects discussed here include a new arrivals facility 
at Kennedy airport, recent construction at Toledo airport, the 
new Lubbock regional airport, and the new airport in Lincoln, 
Nebraska. 


Airport Strategy for Great Britain: Part 1—The London Area. 
U.K. Department of Trade, 1975, 77 pp.; Available Her 
Majesty’s Stationery Office (49 High Holborn, London 
WC1V 6HB U.K.), 3.50 pounds sterling. TRIS 144312. 

Consultations on the way future U.K. air traffic should be han- 

dled are reviewed, and the details are discussed of studies relating 

to air traffic forecasts, aircraft noise, planning and environmental 
implications, and regional airport development. International 
and domestic passenger and cargo traffic at the London airports 
is forecast, and the impact of higher fuel prices on air transport 
is considered. A wide range of measures to divert traffic were 
examined, and four measures were chosen for detailed appraisal 
by an airport traffic allocation model. When improvements al- 
ready planned are completed, the capacity of London area air- 
ports will be about 50 million passengers per year. Larger term 
airport developments are also indicated. Noise studies are reported 
in which a noise and number index was used to assess noise dis- 
turbances. The airport developments were also examined in rela- 
tion to site considerations, possible access, employment, and 
planning consequences. 


Feasible and Prudent Alternatives: Airport Development in the 
Age of Public Protest. J. E. Milch. Public Policy (Harvard 
University Press, 79 Garden Street, Cambridge, Mass. 02138), 
Vol. 21, No. 1, Winter 1976, pp. 81-109. TRIS 141383. 

The nature and extent of public protest against airport develop- 

ment and the reasons for the success of opposition efforts are 

examined. The question is considered, Is the blocking of the 
policy process inevitable when citizens take a more active role in 
decision-making? Recent developments that have changed the 
nature of the dispute and are largely responsible for the current 
impasse are the shift in public opinion and its impact on political 
leaders, the conflict within the aviation community, and the 
intervention of the federal government. Policy alternatives dis- 
cussed here include compensation (the Canadian experience is 
described to illustrate potential difficulties with this approach) 
and a restructured participation process. The latter approach 
involves elimination of the veto power through provisions of the 

Airport and Airway Development Act of 1970, but interested 

parties can still be invited to play arole in the planning process. 

The several ways in which this may be accomplished are out- 


lined. 


CONSTRUCTION MATERIALS AND PRACTICE 


Performance of Lignite and Subbituminous Fly Ash in Concrete: 
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A Progress Report. E. R. Dunstan, Jr. Bureau of Reclamation, 
Engineering and Research Center (Denver, Colo. 80225), 
Technical Report REC-ER-76-1, Jan. 1976, 23 pp; Available 
NTIS (Springfield, Va. 22161), PB 253 010/u, paper copy 
$4.00. TRIS 141353. 
Lignite and subbituminous coal fly ashes could provide a plenti- 
ful supply of a potentially low-cost cementing medium for use in 
portland cement concrete. Fly ashes, from five western United 
States power plants, were given a complete chemical and physical 
analysis of each lignite and subbituminous ash, and none was 
found to meet all requirements for a class F pozzolan according 
to federal specification SS-P-570B. Concrete mixes were made 
with 15 and 25 percent replacement of cement, by weight, with 
these fly ashes, and compared to a mix containing no fly ash and 
to mixes containing 15 and 25 percent replacement of fly ash 
meeting the requirements for a class F pozzolan. The resulting 
hardened concrete was found to have adequate compressive 
strength, reduced drying shrinkage, and satisfactory freeze-thaw 
durability, but, in some cases, drastically reduced resistance to 
sulfate attack. 


Partial Polymer Impregnation of Center Point Road Bridge. R. 
Webster and others. Center for Highway Research, Univer- 
sity of Texas at Austin (Austin, Texas 78712), Research 
Study 3-9-71-114, Jan. 1976, 81 pp.; Available NTIS 
(Springfield, Va. 22161). TRIS 141387. 

The application of polymer-impregnated concrete to an actual 

bridge deck is described. A method of determining the need for 

cleaning the surface is presented that consists of performing 
monomer penetration tests on sandblasted and non-sandblasted 
cores. The deck was dried and cooled overnight. Monomer was 
applied at different rates on the test area and kept in place by 
means of a shallow sand cover. After the monomer was per- 
mitted to cool for several hours, the concrete was heated to 
polymerize the monomer. No bonded sand or discoloration was 
evident on the surface following the impregnation process. Cores 
revealed that polymer depth ranged from 1 to 1.9 in. (2.5 to 

4.8 cm), with the greatest depth occurring in the area where the 

largest amount of monomer was used. Costs of polymer impreg- 

nation based on bids received by the Texas Department of High- 
ways and Public Transportation ranged from $5 to $15.00/yd2 

(6.00 to $18.00/m?) for the largest bridge, which had an area of 

5396 yd2 (4512 m2). Author. 


DESIGN OF FACILITIES 


Bridge Temperatures Calculated by a Computer Program. M. R. 
Jones. U.K. Transport and Road Research Laboratory, 
Bridge Construction Division, Structures Department; Avail- 
able Library, U.K. Transport and Road Research Laboratory 
(Old Wokingham Road, Crowthorne, Berkshire RG11 6AU 
England), TRRL Report 702, 1976, 43 pp. TRIS 141362. 

A computer program based on the single dimensional heat flow 

equations published previously in TRRL Report LR 561 has 

been written to calculate temperature gradients in concrete 
produced by various conditions of shade temperature, radiation, 
and wind speed. This report shows that these equations, 
previously derived for extreme temperature conditions, can also 
be used, with suitable boundary conditions, to predict measured 
values under nonextreme conditions such as those found on days 
of good radiation in spring and autumn. The effect of the 
variation of individual parameters has been investigated, and the 
program has been used to calculate extreme temperature ranges 
in various thicknesses of concrete for two selected areas of 

England that experience different extremes of weather condi- 

tions. Temperature ranges have also been calculated for shade 

temperature and radiation conditions typical of a clear day of 
each month of the year. Author. 


Dynamic Wheel Load Measurements on Motorway Bridges. 
J. Page. U.K. Transport and Road Research Laboratory, 


Bridge Design Division, Structures Department; Available 

Library, U.K. Transport and Road Research Laboratory 

(Crowthorne, Berkshire RG11 6AU England), TRRL 

Report 722, 1976, 19 pp. TRIS 146217. 
A test lorry, instrumented to measure dynamic variations of the 
load on its rear offside wheel, was used to assess the variations 
that occur in practice on highway bridges. Measurements on 30 
motorway and overmotorway bridges showed that on average 
the motorway bridges had smoother surfaces; they had peak 
values of impact factor (ratio of dynamic to static wheel load) 
from 1.09 to 1.43, and the overbridges had values from 1.16 to 
1.75. One bridge carrying an unclassified road over a motorway 
had an abrupt step, about 25 to 31 mm high, in the running 
surface between the embankment and the bridge, and this gave 
a peak impact factor of 2.77, much the largest measured in the 
series of tests. Two long span bridges and three multispan 
viaducts were also examined and had peak values from 1.25 to 
1.66. The effect of vehicle speed and of tire type was also 
examined. The significance of the results in relation to the 
design allowances for impact factor is discussed. Author. 


1-70 Glenwood Canyon: Design Concept. Joseph H. Looper. 
Transportation Engineering Journal, ASCE (345 East 
Forty-seventh Street, New York, N.Y. 10017), Vol. 

102, No. TE2, Proc. Paper 12138, May 1976, pp. 201-213. 
TRIS 144327. 

A critical section of Interstate 70 follows the Colorado River 

through Glenwood Canyon in western Colorado. Physical 

constraints imposed by the narrow winding canyon, coupled 
with environmental concerns, present a major design and con- 
struction challenge. A design team of architects, environmen- 
talists, geologists, and engineers made a detailed on-site evalua- 
tion of the project and reviewed river flooding records; snowfall 
and winter icing problems; existing vegetation, fish, and wildlife 
species and habitats; and recreational and scenic sites. The rec- 
ommended design embodies a terraced concept, avoiding 
excavation of the canyon wall. The design meets Interstate 
highway criteria for 50-mph (80-km/h) speeds, with two 24-ft 

(7.3-m) roadways plus 10-ft (3-m) shoulders on the right side 

of each roadway. Access is provided to several scenic points, 

with picnic and restroom facilities, access to the river, and hiking 
trails. A bicycle path is provided through the entire section. 

Author. 


DESIGN OF VEHICLES 


Hey-Taxi! Electric Vehicle News (Porter Corporation, Porter 
Lane, Westport, Conn.), Vol. 5, No. 3, Aug. 1976, pp. 14-15. 
TRIS 141385. 

The hybrid vehicle created by Volkswagen for City Taxi Project 

in New York is a part electric, part gasoline-powered vehicle. It 

looks like a conventional microbus, but it can accommodate 
four passengers and driver. Space is provided for wheelchairs or 
shopping carts, and there is a luggage compartment in the rear. 

The City Taxi can run totally on electric power and, in low 

emission areas, can switch to both electric motor and gasoline 

engine operation. When operating on hybrid power, the vehicle 
has lower emissions than the standard internal combustion 
engine. Because the electric motor provides all the driving power 
when the vehicle first starts up, as the gasoline engine takes 

over the throttle valve is allowed to open slowly, causing low 

emission rates. The comfort and convenience offered by this 


prototype city taxi far surpass those of the usual New York taxi 
service. 


ECONOMICS AND COSTS 


A Cost and Benefit Evaluation of Surface Transport Regulation. 
Interstate Commerce Commission, Bureau of Economics 
(Constitution Avenue and Twelfth Street, N.W., Washington, 


D.C. 20423), 1976, 30 pp. TRIS 146190. 
This staff report represents a working tool in the continuing 
analysis by the Interstate Commerce Commission of the role of 
regulation of the surface transportation industry. It focuses 
heavily on criticism of regulation and estimates of its costs. 
Specific tests of the assumptions, formulas, and other factors 
were conducted leading to the conclusion that it would cost the 
economy $4.8 billion if the |CC were eliminated. In its attempt 
to quantify benefits, the Bureau of Economics put values on 
car use, carrier financing, inventory reductions, and impacts of 
loss and damage. Unquantifiable were such results of regulation 


_ as rate and service stability, market competition, balanced car 


supply, and others. The report is not a definitive critique, but 


rather a working paper to generate interest and research inside 
and outside the government. 


ENERGY 


Effect of Energy Shortage and Land Use on Auto Occupancy. 
J. Behnam and R. E. Beglinger. Transportation Engineering 
Journal, ASCE (345 East Forty-seventh Street, New York, 
N.Y. 10017), Vol. 102, No. TE2, Proc. Paper 12142, May 
1976, pp. 255-270. TRIS 144329. 

This study attempts to investigate the characteristics of the 

automobile occupancy rates in the Milwaukee metropolitan area 

by analyzing data for a 4-year period to determine the effects 
of gasoline shortage, land use characteristics, and peak-hour 
periods on occupancy rates. The fluctuations in the occupancy 
rates were statistically examined by segregating the land use 
characteristics of the area into two classifications of low and 
high intensity areas. Furthermore, the statistical analyses were 
extended to examine the effects of price increases and unavail- 
ability of gasoline on the occupancy rates during the conduct of 
this study. The results indicated that the unavailability of gaso- 
line is the most influential factor in increasing occupancy rates 
and that the higher prices of gasoline induced a temporary in- 
crease in occupancy rates. The study revealed that the areas 
with a high intensity of land use are generally associated with 
high occupancy rates. It was also determined that the occu- 
pancy rates were independent of time and no significant trends 
were established. Author. 


Urban Mass Transit Energy Use and Conservation Potential. 
E. Hirst and M. S. Stuntz, Jr... Energy Systems and Policy 
(Crane, Russak and Company, Inc., 347 Madison Avenue, 
New York, N.Y. 10017), Vol. 1, No. 4, 1976, pp. 391-407. 
TRIS 144315. 
Although mass transit carries only a tiny fraction of urban 
traffic, existing bus and rail systems are two to three times as 
energy efficient as automobiles. Transit efficiencies vary 
widely depending on city size, time of day, and type of route. 
Based on the limited data presented here, it appears that transit 
efficiency improves with increasing metropolitan area popula- 
tion. The energy implications of a number of recent transit 
improvements are discussed. Unfortunately, the energy impacts 
are slight—in part because transit now carries so few people 
relative to the total and in part because the increased ridership 
only slightly reduces automobile traffic. Thus the short-term 
energy-saving potential of improved and expanded transit 
service is small relative to the savings possible through measures 
that directly affect the automobile and its use. Author. 


The Impact of the U.S. Energy Situation on High Speed Ground 
Transportation. W. E. Fraize. MITRE Corporation, FRA- 
OR&D 75-63, 1975, 41 pp; Available NTIS (Springfield, Va. 
PENG), WR Wav) 

U.S. energy supply issues for the next few decades are summa- 

rized with a view toward their impact on high-speed ground 

transportation (HSGT) modes. As background, the energy 
characteristics of intercity passenger modes, including 300-mph 
tracked levitated vehicle systems, are presented and discussed. 


In the short and mid terms (through 1985 or 1990), energy 
shortages are seen to impact HSGT modes mainly through 
increased operating (fuel) costs; and the need for greater 
capacity flexibility. In the long term, HSGT modes may have 
to adapt to nonfossil fuels. Research topics for addressing 
energy impacts on HSGT are suggested. 


ENVIRONMENT 


Case Studies of Transit Energy and Air Pollution Impacts. J. P. 
Curry. U.S. Environmental Protection Agency, Office of 
Research and Development (Washington, D.C. 20460), 
EPA-600/5-76-003, May 1976, 186 pp. TRIS 141931, 

This report summarizes an analysis of the energy consumption 

and air pollution impacts of eight case studies of new or im- 

proved transit services. The case studies include areawide 

bus service improvement programs, new corridor exclusive 

busway service on the Shirley Highway and San Bernardino 

Freeway, and new rail transit service in the Philadel phia- 

Lindenwold corridor. Probabilistic models were developed for 

each of these three service improvements to account for key 

travel demand and transportation system factors affecting 
energy consumption and air pollution levels. Results showed 
that low patronage response to areawide bus improvements as 
well as diversion from prior bus service and car pools and 
extensive automobile access (park-and-ride, kiss-and-ride) to 
corridor systems reduce expected energy and air pollution 
gains and may, under certain conditions found in four case 
studies, result in possible energy use increases. In addition, 

it was found that automobile use for corridor system access 

may worsen air quality conditions in suburban areas in the 

vicinity of corridor transit terminal locations. Author. 


Emission Quota Strategies as an Air Pollution Control Tech- 
nique. D. R. Mandelker and T. A. Sherry. Ecology Law 
Quarterly (School of Law, Boalt Hall, University of Califor- 
nia, Berkeley 94720), Vol. 5, No. 3, 1976, pp. 401-431. 
TRIS 144314. 

This strategy for the control of direct emission pollution 

involves the translation of ambient air quality standards into 

maximum emission quotas for each subarea of the air quality 
region and the application of the quota on a case-by-case basis 
to new stationary sources of pollution. Four methods for 
applying the quotas are described, and potential legal and 
administrative problems in their application are noted. 

Implementation and enforcement experience in Cook County, 

Illinois, and Jefferson County, Kentucky, are discussed, and 

legal problems in the use of emission quotas are reviewed. 

The emission quotas system has substantial potential as an 

auxiliary land use control by taking air quality objectives into 

account when decisions are made to determine the location of 
sources of pollution. With additional theoretical work on 
implementation techniques, more field experience in their 
enforcement, and an adequate legal framework, the strategy 
may emerge as an essential component of local and regional air 
quality programs. 


Evaluation of Utility Equipment for Harbor Oil Spill Removal/ 
Recovery Systems. S. C. Garg. Naval Civil Engineering 
Laboratory, CEL-TN-1443, June 1976, 116 pp.; Available 
NTIS (Springfield, Va. 22161), AD-A026 252/7G/MTS. 
TRIS 141208. 

The following items of equipment for harbor oil-spill cleanup 

operations were evaluated: a power assistance unit for deploy- 

ing and retrieving boom, a 20-ft utility boat, a 28-ft flattop boat, 
three boom mooring systems, a dust abatement attachment for 

a sorbent distributor, and the associated connectors, shackles, 

and lines. A description of the test program and results and 

recommendations for deployment, use, and retrieval of the 
equipment are presented. Labor and time measurements for 
deployment and retrieval were made. Deficiencies in equipment, 
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as observed, and methods to remove the deficiencies are de- 
scribed. Author. 


GOODS MOVEMENT 


Recent Developments in the Transport of Liquid Wastes. D. R. 
Davies and G. A. Mackay. Journal of Hazardous Materials 
(Elsevier Scientific Publishing Company, Post Office Box 
211, Amsterdam, Netherlands), Vol. 1, No. 3, Nov. 1976, 
pp. 199-214. TRIS 144320. 

The national hazardous waste problem and the unavoidable need 

to transport liquid wastes for off-site disposal are described. 

Practical measures for the avoidance of hazards during transpor- 

tation are given, including accurate waste description, correct 

vehicle design and selection, vehicle marking, effective technical 
control, and emergency procedures. Practical case studies are 
presented describing incidents that have arisen and the con- 
clusions to be drawn from them. Author. 


HIGHWAY OPERATIONS AND SAFETY 


Inductive Loop Detectors: Theory and Practice. C. Pinnell 
and others. Pinnell-Anderson-Wilshire and Associates, Inc. 
(7540 LBJ Freeway, Suite 707, Dallas, Tex. 75251), Report 
FHWA-RD-IMP-76-2, Jan. 1976, 107 pp.; Available NTIS 
(Springfield, Va. 22161). TRIS 135917. 

This implementation package provides a users manual for design 

application and performance testing of inductive loop detector 

systems developed by the Los Angeles Department of Traffic. 

The purpose of the study was to determine the causes of failure 

or intermittent operations and to develop aids for the design, 

test, and maintenance of these systems. Basic theory of loop 
detector operation is also presented along with a discussion of 
loop size and shape. Installation procedures used in the urban 
traffic control system in Washington, D.C., are presented with 
other discussions of practical ways to deal with the installation 
of loops across pavement joints. Author. 


Safety. R. H. Compton and others. Report of a panel of the 
Interagency Task Force on Motor Vehicle Goals Beyond 
1980, March 1976, 150 pp.; Available Office of the 
Secretary of Transportation (Publications Section, TAD- 
443.1, Washington, D.C. 20590). TRIS 136323. 

In an effort to define feasible passenger car safety counter- 

measures and quantify safety benefits for countermeasures 

that showed the greatest potential for reduction of highway 

safety losses, a base-line safety problem that would exist in 

the absence of vehicle countermeasures was developed, and two 

levels of safety and one damageability requirement were 
established to support benefit and vehicle design trade-off 
studies. The base line for 1975 for passenger vehicle occupant 
without any restraint usage is estimated to be 29,800 deaths 
annually. This base line is used in determining the incremental 
benefits for the various crash avoidance, crashworthiness, 

and occupant-protection countermeasure improvements. 

Countermeasure benefits versus relative costs are examined 

individually and in combination with other countermeasures. 


MAINTENANCE 


Snow and Ice Detection and Warning Systems. R. C. 
Macwhinney and others. MBA Associates (Bollinger Canyon 
Road, Post Office Box 196, San Ramon, Calif. 94582), 
Report FHWA-RD-76-25, Aug. 1975, 171 pp.; Available 
NTIS (Springfield, Va. 22161), PB 259 491/LL, $6.75. 
TRIS 144309. 

A 2-year program to evaluate commercially available ice and 

snow detection and warning systems selected and operationally 

evaluated these promising detector systems and prepared a data 


base of motorist behavior in adverse conditions for use ina 
motorist warning system study conducted during the second 
year of the study. A bridge in the High Sierra Mountains near 
Truckee, California, was selected for the test site and was fully 
instrumented with the detectors and with speed and weather 
measurement stations. A computerized, fully automatic data 
acquisition system was used to provide 24-hour/day recording 
of all sensor and detector information. Three optimally placed 
speed traps provided an approach speed profile for each of some 
50,000 vehicles automatically classified as car or truck that 
approached the bridge. Data recordings were made across a 
wide spectrum of environmental conditions. Although motorist 
behavior was found to be significantly altered by varying 
weather conditions, the manually operated motorist warning 
system also produced significant alterations in behavior. 


The D-Cracking Phenomenon: A Case Study for Pavement 
Rehabilitation. J. H. Havens. Kentucky Bureau of High- 
ways, Division of Research (533 South Limestone, 
Lexington, Ky. 40508), Research Report 445, April 1976, 
141 pp. TRIS 144308. 

The report relates the present condition of the several sections 

of pavement, their histories, the state of knowledge at the time 

the projects were designed, and the state of knowledge at the 
present time. Documentation for the present condition, 
together with the state-of-knowledge treatises, provides a basis 
for the development of an action plan for rehabilitation of the 
pavement, that is, for design, implementation, and funding. 

Author. 


PUBLIC URBAN TRANSPORTATION 


Safety in Urban Mass Transportation. E. S. Cheaney and others. 
Battelle Columbus Laboratories (505 King Avenue, 
Columbus, Ohio 43201), Research Report UMTA-RI-06- 
0005-75-3, March 31, 1976, 101 pp. Available NTIS (Spring- 
field, Va. 22161). TRIS 141368. 

The study covers three major topics: analysis of the current 

state of safety, determination of acceptable safety levels, and 

development of a safety guidelines manual. Safety performance 
in several modes of transportation is compared as a basis for 


assessing the safety situation. Methods of establishing acceptable 


safety levels and setting safety goals are analyzed. A safety 
program is formulated for urban mass transportation in which 
system safety principles are applied to the technical and insti- 
tutional environment. Conclusions are drawn with respect to 
future safety management problems as well as occupant injuries 
and nonoccupant fatalities and injuries. Management and 


methodological approaches are recommended for meeting these 


safety problem areas. 


Fare Policies for Mass Transit Deficit Control: Analysis by 
Optimization. K.D.Garbade. Transportation Research 
(Pergamon Press, Ltd., Headington Hill Hall, Oxford OX3 
OBW, England), Vol. 10, No. 4, Aug. 1976, pp. 223-236. 
TRIS 141359. 

A dynamic model of demand, supply, cost, and revenue 

relation in the market for mass transit services in New York City 

is developed. This behavioral model is then placed ina 

deterministic optimal control framework to solve for the 
dynamic sequence of transit fares that optimize several plausible 
policy objective functions, including minimization of operating 
deficits and fare minimization subject to deficit constraints. 

The importance of multiyear planning for mass transit pricing 

policy is clearly established, Although the empirical results 

pertain to New York, the analytical techniques seem to have 
general applicability to other mass transit systems. Author. 


Models for Assessing Trip Dependability in Automated Guideway 


Transit Networks. D. L. Kershner and W. J. Roesler. Ap- 
plied Physics Laboratory, Johns Hopkins University (Laurel, 


Md.), Report CP 047/TPR 036, Aug. 1976, 62 pp. TRIS 
141374. 
Network configuration, subsystem failure rates, and recovery 
modes are essential in the quality of service of automated 
guideway transit systems. This report describes a procedure 
that permits evaluation of group rapid transit networks in 
terms of trip dependability. The model uses a flow representa- 
tion of vehicle traffic determined by network topography, 
demands for travel, and operational service policy. The trip 
dependability indexes are developed for trips between particular 
Origins and destinations as influenced by the interaction of 
traffic bound for other stations. The model has its most useful 
) application in the intermediate design stage in which there are 
trade-offs to be evaluated in network configuration, system 
design parameters, and service policy and in which the effects 
of various allocations of reliability and maintainability need to 
be assessed. Author. 


Paratransit in the Family of Transit Services. The Task Force on 
Paratransit, American Public Transit Association. Transit 
Journal (American Public Transit Association, 1100 Seven- 
teenth Street, N.W., Washington, D.C. 20036), Vol. 2, No. 2, 
May 1976, pp. 5-26. TRIS 135928. 

The need is indicated for a mixture of conventional transit and 

paratransit to provide a family of services that can be designed 

to fit the market needs of different portions of the urban 
community. Establishing paratransit service will require new 
approaches to the organization of the management of public 
transportation services in a region. Coordination is critical to 
the achievement of maximum benefits from the transportation 
system. This is most effectively accomplished where a single 
agency is responsible for all service types. The transit agency's 
role in planning for paratransit is examined. Planning must be 
preceded by local feasibility studies that must evaluate the 
benefits and negative results of such service and the impact of 

Paratransit operations on the rest of the transportation system. 

The observation is made that, where paratransit produces suffi- 

cient public benefit, the use of public funds to supplement user 

charges is justified. Constraints to implementation of paratransit 
are examined and the fragmentation of the funding process is 
considered one of the greatest constraints. Paratransit perfor- 
mance to date is reviewed, and various paratransit concepts 

are Outlined in an appendix. 


RAIL TRANSPORTATION 


Evaluation Report of the Secretary of Transportation's 
Preliminary Classification and Designation of Rail Lines. 
Interstate Commerce Commission, Rail Service Planning 
Office (1900 L Street, N.W., Washington, D.C. 20036), 

Ex Parte No. 329, 1976, 69 pp. TRIS 145133. 

This evaluation by the U.S. Department of Transportation 

Preliminary Standards Classification and Designation of Lines 

of Class | Railroads in the United States was submitted in 

compliance with a requirement of the Rail Revitalization 

and Regulatory Reform Act of 14976. The principal conclusion 

of the Rail Services Planning Office of the Interstate Commerce 

Commission is that the report does not designate an essential 

rail transportation system adequate to efficiently and econom- 

ically serve the nation’s rail transportation needs because 
financial and consolidation policy considerations were not 
applied. It was recommended that the proposals be revised to 
give a national railroad system that conforms to the goals and 
policies enunciated by Congress. This would mean definite 
designations for all lines considered essential to an interstate 
rail system and minimum roadway .standards for lines with the 
highest classification once a national system is designated. 


A Methodology for Determination of Grade Crossing 
Resource-Allocation Guidelines. J. B. Hopkins and M. E. 


Hazel. Transportation Systems Center (55 Broadway, 

Cambridge, Mass. 02142), FRA-OR&D-7604, 1975, 68 pp; 

Available NTIS (Springfield, Va. 22161), PB 259 005. 

TRIS 145547. 
This report describes a computer-aided analytical approach to 
estimation of the potential benefits, costs, and implementation 
implications associated with allocation of grade crossing safety 
resources, Three types of information are required as input: 
(a) the grade crossing population, categorized by hazard, loca- 
tion (urban or rural), and existing warning systems; (b) warning 
system alternatives, characterized by cost and effectiveness; and 
(c) criteria for acceptable or preferred resource-allocation 
strategies (required benefit-cost ratio, total resources available, 
number of fatalities to be prevented). A computer program has 
been prepared that determines all solutions meeting stated cri- 
teria and characterizes them in detail (specifying warning sys- 
tems for each crossing category). Operation is highly interac- 
tive and requires only seconds of computer time. Examples 
are presented based on national statistics, and cases are chosen 
to indicate sensitivity to uncertainties in input data. An exten- 
sive discussion of the currently estimated crossing population is 
included, with a brief review of accident prediction equations. 


SOCIAL AND HUMAN FACTORS 


Effective Citizen Participation in Transportation Planning. 
Volume |—Community Involvement Processes. Volume 
1I—A Catalog of Techniques. D. Jordan and others. 

Arthur D., Little, Inc. (1735 | Street, N.W., Washington 
D.C. 20006), Report FHWA/SES-76/09, 1976, 138 pp. 
TRIS 146215. 

This report is a guide for those actively engaged in organizing or 

monitoring citizen participation in transportation planning. It 

identifies and describes 37 major techniques for citizen participa- 
tion and relates them to the appropriate steps in the transporta- 
tion planning process, which is divided into 19 sequential steps 
beginning with the initial inventory and concluding with the 
evaluation of the completed facility. Among others, the 
techniques include advocacy planning, charette, citizen advisory 
committees, hot lines, surveys, and workshops. The techniques 
have been classified by function as information dissemination, 
information collection, initiative planning, reactive planning, 
decision making, and participation process support. Eight case 
studies either illustrate use of combinations of techniques on the 
regional, corridor, and design level or focus on individual tech- 
niques. The research included a literature survey of 11 functional 
planning areas, such as model cities or water resources, and visits 
to each case study site. Author. 


SOILS AND GEOLOGY 


Behavior of Axially Loaded Drilled Shafts in Clay-Shales. R. P. 
Aurora and L. C. Reese. University of Texas at Austin, 
Center for Highway Research (Austin, Tex. 78712), Research 
Report 176-4, March 1976, 184 pp.; Available NTIS 
(Springfield, Va. 22161). TRIS 145180. 

The behavior of axially loaded drilled shafts that derive most of 

their resistance to compressive loads from clay shales is studied. 

Four instrumented test shafts were loaded to failure by using a 

new type of reaction system in which all the tension steel could 

be recovered after testing. On the basis of detailed analyses of 
field data as well as laboratory and field evaluation of the shear 
strength of soils, the load transferred to the clay shale has been 
correlated to the shear strength and in situ dynamic penetration 
resistance of clay shales. A design procedure, with indications 
of its limitations, has been suggested for computing axial 
capacity with drilled shafts in clay shales. Author. 


Reinforced Earth. Ministere De L’Equipement (Laboratoire 
Central des Ponts et Chaussees, 58 boulevard Lefebvre 
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75732 Paris Cedex 15), ISSN 0337-1565, April 1976, 23 pp. 

TRIS 141371. 
The principle, technology, structural design, practical procedure, 
and fields of application are described for reinforced earth 
masses, particularly as related to retaining structures. Rein- 
forced earth is a composite material formed by the association 
of soil and reinforcement in the form of metal strips that are 
placed horizontally and are capable of withstanding large tension 
forces. The length of reinforcing strips and their density (cross 
section and spacing) are determined by calculations for the 
internal stability of the reinforcing earth structure. Facing 
elements (metal or precast concrete) retain the soil between 
the layers of reinforcements in the immediate vicinity of the 
wall facing. The service life of reinforced earth structures de- 
pends on the resistance of the reinforcing strip to corrosion. 
The selection of the soil for a reinforced earth structure is based 
on technical as well as economic considerations. The composi- 
tion of reinforced concrete backfill and the design, construction 
control, and supervision of reinforced earth structures are out- 
lined. 


Acoustic Emission Behavior of Sand as Used in Foundation 
Bearing Capacity. A. E. Lord, Jr., and others. Materials 
Evaluation (3200 Riverside Drive, Columbus, Ohio 43221), 
Vol. 34, No. 5, May 1976, pp. 103-108. TRIS 135868. 

Based on recent research of acoustic emission monitoring in 

various soil systems, i.e., earth dam monitoring, an extension has 

been made into the procedures for monitoring soil masses 
beneath structural foundations. Since such soils are often 
cohesionless sands and gravels, some fundamental work as to 

the effects of physical characteristics on acoustic emission 

generation has been included. It has been found that soils 

consisting of angular particle shapes that are well graded generate 
large acoustic emission counts under stress application. The 
studies also revealed that particle size does not have a significant 
influence on the acoustic emission generation, and that a strong 
correspondence exists between load and acoustic emission 
counts. Discussed is a potential use of the technique in 
monitoring a building foundation in a mine subsidence area 

in which preliminary acoustic emission rates are high. A 

complete monitoring scheme has been proposed to the owner. 


WATER TRANSPORTATION 


Techniques for Reducing Turbidity Associated With Present 
Dredging Procedures and Operations. J. W. Huston and 
W. C. Huston. John Huston, Inc. (Corpus Christi, Tex. 
78411), Contract Report D-76-4, May 1976, 99 pp. TRIS 
141350. 
Constant application of good dredging procedures, already 
known but not always followed by dredging contractors and 
their personnel, will not only reduce dredge-induced turbidity 
but also affect economic operations. Dredge-induced turbidity 
is normally apparent only in the immediate vicinity of the dredge 
plant, and the levels of this turbidity are not usually as high as 
those created by open-water disposal of the dredged materials. 
More supervision and better inspection of dredging operations 
need to be implemented. More training is required for inspec- 
tors, and consideration should be given to a nationwide school 
of short courses in which dredge personnel could obtain basic 
technical knowledge of dredging. Contracts should clearly and 
uniformly specify requirements for turbidity-reduction measures 
and measurements. Contracts should be written to include 
smaller dredges. 


Pilotage in Confined Waterways of the United States: A 
Preliminary Study of Pilot Decision Making. J. R. Huffner. 
Maritime Institute of Technology and Graduate Studies, 
Interim Report, July 1976, 303 pp.; Available: NTIS (Spring- 
field, Va. 22161), AD-A02 971/MTS. TRIS 142319. 

This report presents the results of a preliminary investigation of 


piloting practices on board.U.S. vessels entering a number of 
ports in this country. Thirteen transits, representing more than 
85 hours of on-bridge time, were made in five different ports 
and waterways for the purpose of collecting data. One of the 
important findings revealed by the protocol analysis involves the 
detailed knowledge of the waterway and its surroundings stored 
in the long-term memory of highly experienced pilots. The 
presence and ready availability of this detailed knowledge permit 
the full-time attention of the pilot to be centered on the primary 
piloting function of safely and efficiently conning the vessel. 
Supportive tasks, such as referring to charts and taking bearings, 
are thus minimized and therefore do not detract from the prime 
piloting function of conning the vessel. Author. 


The Management Information System for U.S. Naval Shipyards: 
A Constantly Growing Capability. J. A. Sisson. North 
Holland Publishing Company (52 Vanderbilt Avenue, New 
York, N.Y. 10017), 1976, pp. 235-244. TRIS 142828. 

The standard Shipyard Management Information System (Ship- 

yard MIS) in use at the eight U.S. Naval Shipyards is a computer- 

based system that processes data related to virtually every 
element of naval shipyard operations. It has had 10 years of 
operation, constantly growing and improving along the way. 

The history of its evolutionary development and implementation 

is traced, and lessons learned as a result are set forth. The 16 

applications of the 4 subsystems of the current system are 

described together with some management system capabilities 
developed for use in conjunction with the information system. 

A five-year plan for the redesign of the system to better serve 

the needs of management is outlined. Author. 


U.K. Firm Develops Efficient Amplifier for Radio Beacon. 
Transport Development News (Transportation Development 
Agency, 1000 Sherbrooke Street, West, Montreal, Quebec 
H3A 2R3 Canada), 1976, p. 17. TRIS 142623. 

A new maritime multifrequency radio beacon built around a 

special output circuit is 50 percent more efficient than conven- 

tional circuits. The system is being launched by Redifon 

Telecommunications, Ltd., the world’s largest supplier of radio 

beacons. The key is the first use of a push-pull class D 

amplifier for a unit with a 125-W power-output rating. The 

increased efficiency means low power consumption and 
four-to-one reduction in internal thermal dissipation. Cooling 
fans are not needed because the output transistors operate at 
low temperatures. The circuit also handles mismatched loads 
caused by a faulty antenna. The approximately $4,000 solid- 
state BK125M beacon is to guide coastal ships and direct 
helicopters onto oil rigs in bad weather. Author. 


THE Transportation Research Board is 
an agency of the National Research 
Council, which serves the National 
Academy of Sciences and the National 
Academy of Engineering. The Board’s 
purpose is to stimulate research con- 
cerning the nature and performance of 
transportation systems, to disseminate 
information that the research produces, 
and to encourage the application of ap- 
propriate research findings. The Board's 
program is carried out by more than 
150 committees and task forces com- 
posed of more than 1,800 administra- 
tors, engineers, social scientists, and 
educators who serve without compen- 
sation. The program is supported by 
state transportation and highway de- 
partments, the U.S. Department of 
Transportation, and other organiza- 
tions interested in the development of 
transportation. 


The Transportation Research Board 
operates within the Commission on 
Sociotechnical Systems of the National 
Research Council. The Council was 
organized in 1916 at the request of 
President Woodrow Wilson as an agency 
of the National Academy of Sciences 
to enable the broad community of 
scientists and engineers to associate 
their efforts with those of the Academy 
membership. Members of the Council 
are appointed by the president of the 
Academy and are drawn from academic, 
industrial, and governmental organiza- 
tions throughout the United States. 


The National Academy of Sciences was 
established by a congressional act of 
incorporation signed by President 
Abraham Lincoln on March 3, 1863, to 
further science and its use for the gen- 
eral welfare by bringing together the 
most qualified individuals to deal with 
scientific and technological problems 
of broad significance. It is a private, 
honorary organization of more than 
1,000 scientists elected on the basis of 
outstanding contributions to knowl- 
edge and is supported by private and 
public funds. Under the terms of its 
congressional charter, the Academy is 
called upon to act as an official—yet 
independent—advisor to the federal 
government in any matter of science 
and technology, although it is nota 
government agency and its activities 
are not limited to those on behalf of 
the government. 


To share in the task of furthering 
science and engineering and of advising 
the federal government, the National 
Academy of Engineering was estab- 
lished on December 5, 1964, under the 
authority of the act of incorporation 
of the National Academy of Sciences. 
Its advisory activities are closely coor- 
dinated with those of the National 
Academy of Sciences, but it is inde- 
pendent and autonomous in its orga- 
nization and election of members. 


